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© Novel compounds. 



© A compound, or a solvate or salt thereof, of formula (I): 




COR 

CHR 3 NR l R 2 
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CO 
CO 



CO 
CO 



Q. 

iu 



in which: 

RCO is an acyl group in which the group R contains a substituted or unsubstituted carbocyclic aromatic or 
heterocyclic aromatic ring and Rn and R2 are independently hydrogen, C1-6 alkyl. C 2 -g alkenyl, Ca-6 
cycloalkyl or C4-12 cycloalkylalkyi groups or together form a C2-8 branched or linear poiymethylene or 
C2-6 alkenylene group optionally substituted with a hetero-atom; 

R3 is hydrogen, C1-6 alkyl, or phenyl, or R3 together with Ri forms a -<CH 2 ) 3 - or -{CH 2 ) 4 -, group; 
R4 and Rs. which may be the same or different and may be attached to the same or different carbon atoms 
of the isoquinoline nucleus, are each hydrogen, halogen, hydroxy, C1 - 6 alkyl, aryl, or R* together with Rs 
form a -(CH 2 ) P - group, where p is an integer of from 1 to 5 and one or more of the -(Chfe)- moieties is 
optionally substituted by a Ct -6 alkyl group. 

R 6 and R 6a . which may be the same or different, are each hydrogen, Ci- 6 alkyl, -CH 2 OR6 b . halogen, 

hydroxy, C1-6 alkoxy, C1-6 alkoxycarbonyl, thiol, Ci-e alkylthio, 
O 
il 

-O C Re* -NHCORm, -NHS0 2 R 6e , -Cr^SCfeNReAsg, in which each of R 6b to R 6g is independently hydrogen, 
Ci -s alkyl, aryl or aralkyl; 
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with the proviso that R*. Rs. Re and R& are not simultaneously hydrogen, 
is useful for the treatment of pain. 
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This invention is concerned with novel isoquinoline derivatives, processes for their preparation and their 
use in medicine, particularly as analgesics. 

Compounds which are Kappa-receptor agonists act as analgesics through interaction with Kappa opioid 
receptors. The advantage of Kappa-receptor agonists over the classical u-receptor agonists, such as 
morphine, lies in their ability to cause analgesia while being devoid of morphine-like behavioural effects and 
addiction liability. 

European Published Application No. 232989 discloses a group of isoquinoline derivatives which exhibit 
Kappa-receptor agonism without some of the behavioural effects of morphine and morphine analogues, and 
which are thus of potential therapeutic utility as analgesics. 

A novel class of structurally related isoquinolines, in which the isoquinoline nucleus has at least one 
substituent has now been discovered which also exhibit potent Kappa-receptor agonism without the 
aforementioned undesirable behavioural effects. 

According to the present invention there is provided a compound, or a solvate or salt thereof, of formula 



(I) 




CHR 3 NR 1 R 2 



in which: 

RCO is an acyl group in which the group R contains a substituted or unsubsttuted carbocyclic aromatic 
or heterocyclic aromatic ring and R r and R 2 are independently hydrogen. C,- 6 alkyl, Gz-6 alkenyl C 3 -s 
3Q cycloalkyl or C 4 -, 2 cycloalkylalkyl groups or together form a C2-8 branched or linear polymethylene or 
C2-6 alkenylene group optionally substituted with a hetero-atom; 

, " 3 is ^'°? en ' C, - e a,k y f ' Preferably methyl or ethyl, or phenyl, or R 3 together with R1 forms a - 
(CH 2 )3- or -(CH 2 )4-, group: 

R< and R Sl which may be the same or different and may be attached to the same or different carbon atoms 
ss of the isoquinoline nucleus, are each hydrogen, halogen, preferably fluorine, hydroxy, C1 -6 alkyl, preferably 
methyl or ethyl, aryl, preferably optionally substituted phenyl, or R* together with R 5 form a -(CH 2 )p- group 
where p is an integer of from 1 to 5 and one or more of the -<CH 2 )- moieties is optionally substituted bv a 
C1 -s alkyl group. * 

Rs and Rea, which may be the same or different, are each hydrogen, Ci -s alkyl, -CHaOReb halogen 
^ hydroxy, Ci- 6 alkoxy. Ci- 6 alkoxycarbonyl, thiol, Ci- € alkylthio. 
ii 

-0 CRec, -NHCORed, -NHSOsR^, - CH2SO2NR efFfeg. in which each of R^ to R^ is independently 
hydrogen, Ci- 6 alkyl, aryl or aralkyl; . 
with the proviso that R4. R s , Rc and Ft*, are not simultaneously hydrogen. 
45 Preferably one of Rs and Rs a is hydrogen, and the other substituent is suitably in the 5 or 8 position. 

When used herein, the term 'carbocyclic aromatic group' includes single or fused rings, having 6 to 12 
ring carbon atoms, and the term 'heterocyclic aromatic group' includes single or fused rings having 5 to 12 
ring atoms, comprising up to four hetero-atoms in the or each ring, selected from oxygen, nitrogen and 
sulphur. 9 

sq When the carbocyclic or heterocyclic group is a fused two ring system, one or both rings may be 
aromatic in character. w * 

Suitably, one of the rings is aromatic and the other is non-aromatic. 

The Ci-6 alkyl groups may be either straight or branched chain and examples are methyl, ethyl 
propyl, n-butyl, n-pentyl or n-hexyl. preferably methyl. 

Examples o7 C 2 ^s alkeTiyi groups are 1- and 2- propenyl; an example of a C3-6 cycloalkyl group is 
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cyclopropyl. and an example of a C4-12 cycloalkylalkyl group is cyclopropylmethyl. 

When R1 and R 2 together form a linear or branched polymethylene group, examples are propylene, 
butylene. pentylene or hexylene, preferably butylene or 1-methytbutylene. As an alkenylene group, Ri-R2 
may be typically -CH2-CH = CH-CH 2 -. Examples of hetero-atoms are oxygen and sulphur, particularly 
oxygen, and a suitable hetero-atom substituted polymethylene group is -CH2CH2OCH2CH2-. 

The group R preferably has the formula (II): 

(R7)m 

-{CHR 7b ) a -X— Ar (ID 



10 ^(R7a)m' 



75 



in which n is 0. 1 or 2; 
m is 0, 1 or 2; 

m' is 0. 1 or 2, provided m + m £2 
X is a direct bond, or O, S or NRs in which Ffe is hydrogen or C1 -* alkyl; 
Ar is a substituted or unsubstituted carbocyclic or heterocyclic aromatic group; 

each of R7 and R 7a is Ch alkyl, C2-€ alkenyl, C2-6 alkynyl. Ci-g haloalkyl, C2-6 haloalkenyl, C2-6 
haloalkynyl, aryl. aralkyl, hydroxy, C1-* alkoxy. thiol, Ci- 6 alkylthio, Ci-* haloalkoxy, Ci-s haloalkylthio, 
20 halogen. NO2, CN. CF 3 , -OCF 3 , -OCHF 2 . -OCF 2 CF 2 H, -OCCI 2 CF 3 , -COOFfe, -CONR10R11. -S0 3 Ri 2 , 
-SO2NR13R1* and -COR15 is which each of R 9 to Ris is independently hydrogen, Ci-s alkyl. aryl or 
aralkyli 

or, when m is 2 and m' is 0, two R 7 's form a C2-6 polymethylene group; 
and R 7b is hydrogen or Ct-s alkyl, such as methyl or ethyl. 
Preferred halogens are F, CI and Br. 

When Ar is a carbocyclic aromatic group, it is preferably phenyl, and R7 or R 7a is preferably in the 
meta and/or para position. 

Preferably R7 or R 7a is bromine, chlorine, N0 2 or CF 3 ; particularly in the meta- or para- position. 
When Ar is.a.heterocycljc : araTTati^roup, it is preferably thienyl. 
X is typically oxygen or a direct bond, and n is typically 0 or 1. 

The compounds of formula I or their salts or solvates are preferably in pharmaceutical^ acceptable or 
substantially pure form. By pharmaceutical^ acceptable form is meant, inter alia, of a pharmaceutical^ 
acceptable level of purity excluding normal pharmaceutical additives such as diluents and carriers, and 
including no material considered toxic at normal dosage levels. 

A substantially pure form will generally contain at least 50% (excluding normal pharmaceutical 
additives), preferably 75%, more preferably 90% and still more preferably 95% of the compound of formula 
I or its salt or solvate. 

One preferred pharmaceutical^ acceptable form is the crystalline form, including such form in a 
pharmaceutical composition. In the case of salts and solvates the additional ionic and solvent moieties must 
also be non-toxic. 

Examples of a pharmaceutical^ acceptable salt of a compound of formula I include the acid addition 
salts with the conventional pharmaceutical acids, for example, maleic, hydrochloric, hydrobromic, phos- 
phoric, acetic, fumaric, salicylic, citric, lactic, mandelic, tartaric, succinic, benzoic, ascorbic and methanesul- 
^ phonic. 

Examples of a pharmaceutical^ acceptable solvate of a compound of formula I include the hydrate. 
The compound of formula I at least one asymmetric centre and therefore exist in more than one 
stereoisomers form. The invention extends to all such forms and to mixtures thereof, including racemates. 

The present invention also provides a process for the preparation of a compound of formula I which 
comprises reacting a compound of formula (III): 
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(III) 



CHR ^NR.^ R^ 



w 



L^'K^i^Xgiz*"' " e 35 aM ™" 1 to ,ora "" a '■ " eaM " s a •»•»-.«. 

with a compound of formula RCO.OH or an active derivative thereof 
jfi in which R is as defined for formula (I), or a group convertible to R. to form a compound of formula (la) 



20 



25, 




COR 



(la) 



' and then optically performing one of the following 

convemno^R/ R J 5> ^' >*'' jf* V "* R*.. R,. FU. Rs. or R 6a 

c^dli^ R.. R3. FU. or . Rea to obtain a 

R R * W R h6r n R r R, b' R2 '' Ra ; Rs - R«' and R».' are R, R, , R 2 , R 3? R*. R s , Rt or R 6 a converting one 
38 J : t ° r ^ a t0 an0ther R> R,> Ra - to obtain a compound of formula 

c) forming a salt and/or solvate of the obtained compound of formula (I). 

' " Suitable actiye^derivatives of R-eo.OH are acid chlorides or acid anhydrides. Another suitable derivative 
w ,s 3 mixed anhydnde formed between the acid and an alkyl chloroformate ; -« - ° 

w^uSSS± Stend ** 1, meth °^ kn ° Wn rio '* ose ^ in^the art, lie compound of formula III 

a) with an acid chloride in the presence of an inorganic or organic base 

b) with the acid in the presence of dicyclohexyl carbodiimide, N-dimethylaminopropyl-N'-ethvl 
carbodiimide or carbonyl diimidazote. «H'"py " -emyi 

^ chloroformate. " " — fr0m the aCid and alkyl <hjJ"«™*r-etftyO 

It will be appreciated that a compound of formula (la) may be converted to^ompound of formula (I) 

so fS fi C !T < S nd f f T " ,a (,) m3y 156 C ° nverted t0 another com P° und of >^ (0. by interconvSn of 

SSr^SSSS?*^" Ce ? in COmp ° unds of fo ™ ,a W — (•aj^rusefu. irtermediates in forming 
other compounds of the present invention. y 

««2\*T* m o ' be f^ 1 9rOUpS and converte d to Ri P^RThydrogen atoms by conventional amine 
dealkylafton When R, or R 2 is benzyl or substitutedjen^ylit may be converted to an R, or R 2 hydrogen 
atom Jy catalyttc hydrogenafon or other methp^eduction. R,' and R 2 ' as hydrogen atoms ma^be 
converted to R, and R a alkyl groups by^onventional amine alkylation. or by acylation foHowec by 
reducton. R, and R 2 are preferably R, and R 2 respectively. * 
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The above described process can provide a diastereoisomeric mixture which can be subsequently 
separated into isomers by column chromatography. 

The compound RCO.OH is typically of the formula(lia): 

EO-CO- ( CHR 7b ) n- x — Ar ^ ( 113 5 



in which R 7 ' and R 7a ' are R 7 and R 7a as defined for formula (II). or a group of atom convertible to R 7 or R 7a , 
the other variables being as defined for formula (II). 

Conversions of substituents R 7 ' or R 7a ' on the aromatic group Ar to obtain R 7 or R 7a are generally 
75 known in the art of aromatic chemistry. R 7 ' is preferably R 7 and R 7a is preferably R 7a . 

A preferred reagent is the equivalent acid halide of formula (lib): 

Hal-CO- ( CHR 7 b ) n- x — Ar (IIb) , 
20 ^(R7a')m' 

in which Hal is a halogen, typically chlorine or bromine. 

The compounds of formula (I) may be converted into their pharmeceutically acceptable acid addition 
salts by reaction with the appropriate organic or mineral acids. 

Solvates of the compounds of formula I may be formed by crystallization or recrystaliization from the 
appropriate solvent. For example hydrates may be formed by crystallization or recrystaliization from 
aqueous solutions, or solutions in organic solvents containing water. 

Also salts or solvates of the compounds of formula I which are not pharmaceutical^ acceptable may be 
useful as intermediates in the production of pharmaceutical^ acceptable sa]ts o£ solvates. Accordingly such 
salts or solvates also form part of this invention. 

The compounds of formula I and their intermediates exist in more than one stereoisomer^ form and the 
processes of the invention produces mixtures thereof. 

The individual isomers may be separated one from another by resolution using an optically active acid 
such as tartaric acid. Alternatively, an asymmetric synthesis would offer a route to the individual form. 

The compound of formula (III) may be obtained from a 3.4-dihydroisoquinoiine compound of formula 
(IV) in which Rs\ R*'. Ffe', Rc' and R^' have the meanings defined for formula (III), by treatment with an 
amine of formula NHR\r' 2 (where R', and r' 2 are as defined above) followed by reaction of the formed 
compound of formula (V) with NaBhU or with hydrogen in the presence of a 5% palladium on charcoal 
catalyst, in accordance with the following reaction scheme: 
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(IV) 



H 2 ,5%Pd/C-20psi 



or NafiH . 



(V) 



CHR^NR^R^ 




CHR 3 NR^- 



(III) 



25 



30 



35 



40 



45 



SO 



55 



gJ^mSES^? IF&WIS knov ^ m PPVnds, or.&m be prep^frdm knowK compounds by 
known methods iJ.O.a 16. 1911. (1951)]. The,c6mpo U nds of formula (III) can be separated into their pure 
^imW r .nm^ ^ NH group with an alkyj or b^y. chioroformate. £om££cZ££ 
& ^#^rr* f^ a^ ^as p.O^^toluoyl .tartaric 4cid. and subsequentJy the 
Really active an^^r benzy, carbamates in accordance Wim standard methods' ^P^ectrng the 

•JS^aS*^^ w they are of 

-^A^rding^-tfJ^p^ 

■ ^P^ ^.^ ^!^.#ereOf; for use as ah actiWMapeutic siibstance Pharmaceutical^ 
... ^ ^f^'"^ compound of formula 

^iSBWW^ ° r *e ?of. Wa phan^aceutLify^ 

The present .nventoon also provides, the use of a compound of formula^ (I). or a pharTnTctuticallv 
acceptable sait or solvate thereof, in ^miiufactiSVe of a medicament Wthe'treatmeht^ V 

of - 8 W 6y»«. compound 

of the .nyenton. W th a n,appropnate earner. It may cdhfeih a diluent, binder? filler, disintegrant flavouring 
agent. cpl()unng r agent Lubricant or preservative in conventional manner Tr ' ' • 

knownlals^ —Positions of 

Preferably, a pharmaceutical composition of the invention is in unit dosage form and in a form adapted 
for use injhe medical or veterinarial fields. l=or example, such preparations maf be i a Tack £™ 
accompany by written a printed instruc^WuseW ah igihi inUtre^ rfUf P "* 

The suitable dosage range for the compounds of the invention depends on the comoound to h« 

E3Z vT ZT\ M ° n ° f 016 Pati6nt - * Wi " 3,80 de P end ' inter aKa "PO" ^ ^atioToTpoterSy to 
absorbability and the frequency and route of administration. potency to 

The compound or composition of the invention may be formulated for administration bvlnv route and 
is preferably in unit dosage form or in a form that a human patient may administe?£ hhisT inTs'in^te 
dosage. Advantageously the composition is suitable for oral. Rectal, topical. paLterd ^Savenous or 
intramuscular administration. Preparations may be designed to give slow retease of the active TnoSent 

Composes may for example, be in the form of tablets, capsules, sachets. «als poS qis 
posiS. re00nSt,tUtab,e POWd9rS ' " liC,Uid ^Paratlons. for example^ solutions o^^o^T^ 

^ STS^^f th6 ^. S I uftab,e for ora « administration, may contain conventional ex- 
cipients such as binding agents, for example syrup, acacia, gelatin;' sorbitol, tragacanth or oolwinvlovr- 
rolidone; fillers, for example lactose, sugar, maii^tarch, caicium phosphate. ^Tg^S^g 
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lubricants, for example magnesium stearate; disintegrants. for example starch, polyvinylpyrrolidone, sodium 
starch glycollate or microcrystalline cellulose; or pharmaceutically acceptable setting agents such as 
sodium lauryl sulphate. 

Solid compositions may be obtained by conventional methods of blending, filling, tabletting or the like. 
Repeated blending operations may be used to distribute the active agent throughout those compositions 
employing large quantities of fillers. When the composition is in the form of a tablet powder, or lozenge, 
any carrier suitable for formulating solid pharmaceutical compositions may be used, examples being 
magnesium stearate, starch, glucose, lactose, sucrose, rice flour and chalk. Tablets may be coated 
according to methods well known in normal pharmaceutical practice, in particular with an enteric coating. 
The composition may also be in the form of an ingestible capsule, for example of gelatin containing the 
compound, if desired with a carrier or other excipients. 

Compositions for oral administration as liquids may be in the form of, for example, emulsions, syrups, 
or elixirs, or may be presented as a dry product for reconstitute with water or other suitable vehicle before 
use Such liquid compositions may contain conventional additives such as suspending agents, for example 
sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylceflulose, carboxymethyicellulose. aluminium stearate 
gel, hydrogenated edible fats; emulsifying agents, for example lecithin; sorbitan monooleate, or acacia; 
aqueous or non-aqueous vehicles, which include edible oils, for example almond oil, fractionated coconut 
oil, oily esters, for example esters of glycerine, or propylene glycol, or ethyl alcohol, glycerine, water or 
normal saline; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and if desired 
conventional flavouring or colouring agents. 

The compounds of this invention may also be administered by a non-oral route. In accordance with 
routine pharmaceutical procedure, the compositions may be formulated, for example for rectal administra- 
tion as a suppository. They may also be formulated for presentation in an injectable form in an aqueous or 
non-aqueous solution, suspension or emulsion in a pharmaceutically acceptable liquid, e.g. sterile pyrogen- 
free water or a parenteral^ acceptable oil or a mixture of liquids. The liquid may contain bacteriostatic 
agents, anti-oxidants or other preservatives, buffers or solutes to render the solution isotonic with the blood, 
thickening agents, suspending agents or other pharmaceutically acceptable^additives. Such forms will be 
presented in unit dose form such as ampoules or disposable injection devices or in multi- dose forms such 
as a bottle from which the appropriate dose may be withdrawn or a solid form or concentrate which can be 
used to prepare an injectable formulation. 

As mentioned earlier, the effective dose of compound depends on the particular compound employed, 
the condition of the patient and on the frequency and route of administration. A unit dose will generally 
contain from 20 to 1000 mg and preferably will contain from 30 to 500 mg, in particular 50. 100, 150, 200, 
250. 300. 350, 400, 450, or 500 mg. The composition may be administered once or more times a day for 
example 2, 3 or 4 times daily, and the total daily dose for a 70 kg adult will normally be in the range 100 to 
3000 mg. Alternatively the unit dose will contain from 2 to 20 mg of active ingredient and be administered 
in multiples, if desired, to give the preceding daily dose. 

Within the above indicated dosage range, no adverse toxicological effects have been observed with 
compounds of the invention. 

The present invention also provides a method of treating pain in mammals, particularly in humans, 
which comprises administering an effective amount of a compound of formula (0 or a pharmaceutically 
acceptable salt or solvate thereof, to a sufferer. 

Compounds of this invention and their preparation are illustrated in the following Examples, while the 
Descriptions illustrate the preparation of intermediates. 



Description 1 



1 -(pyrrolidin-1 -y l)methyl-3-methy 1-1 ,2,3,4-tetrahydroisoquinoline. 



(Mixture of diastereoisomeric diamines) 

3.9 g (16.96 mmoles) of K:hloromethyl-3-methyl-4.4-dihydroisoquino«ne hydrochloride [J. Org. Chem. 
16. 1911-1920 (1951)] were added portionwise under nitrogen to a stirred solution of 6 g (85.00 mmoles) of 
pyrrolidine in 60 ml of methanol, cooled below -5* C. 

The stirring was continued 24 hours at room temperature and the nitrogen atmosphere maintained all the 
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time. 



The solution was then cooled to 0'c and 1.0 g (125 mmoles) of sodium borohydride added 

After three hours 2 ml of cone. NaOH solution were added and the inorganic salts filtered^ 

The filtrate was concentrated in vacuo to afford a residue which was treated with 1 rTnu , 

exhaustively extracted with diethyTether. * C0 " C - Na0H so,ut,on 30(1 

The ethereal solution was filtered over celite dried over Nfl„«n ■ 

Analogously, the following compounds were prepared: 
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Description 2 

1 -dimemylaminomethyl-7-hydroxy-1 ,2,3,4-tetrahydroisoquinoltne dihydrobromide. 

1.0 g (4.55 mmoles) of i<jimethylaminomethyl-7-methoxy-1,2^^ was heated two 

hours at 130* C with 30 ml of 48% HBr. 

The hydrobromic acid was then evaporated in vacuo and the residue was crystallized from 95% EtOH. to 
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yield 1 .00 g of the title compound. • 
Ci 2 H 2 oBr 2 N20 
M.P. = >200 
M.W. = 368.128 



Elemental analysis: 


Calcd 


C 


39.15; 


H. 


5.48; 


N, 


7.61; 


Br. 


43.22; 




Found 


C 


38.88; 


H, 


5.62; 


N, 


7.54: 




43.10. 



Analogously, the following compounds were prepared: 
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Description 3 



1 -<py rrolidin-1 -y l)methyl-2-ben2y!oxycarbonyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline 

5 

2.6 g (10.57 mmoies) of l^pyrrolidin-l-ylJmethyl-S-methoxy-I^.S^tetrahydroisoquinoline were dis- 
solved in 30 ml of acetone, containing 1.5 ml of water and 13 g (94.20 mmoies) of potassium carbonate. 
2.5 ml (17.51 mmoies) of benzyl chloroformate were added dropwise at room temperature. After two hours 
the solvent was evaporated in vacuo to dryness; the residue was treated with 10% HQ and extracted with a 
io mixture of 1 :1 hexane/diethyl ether. 

The acidic layer was treated with 40% NaOH and exhaustively extracted with diethyl ether. The organic 
solution was dried over Na 2 SO* and the solvent evaporated in vacuo , to afford 3.8 g of the title compound, 
which was used in the subsequent step without further purification. 

C 2 3H 2 3N 2 03 

75 M.W. = 380.470 



Description 4 



20 

(-H -(pyrrolidin-1 -yl)methyl-2-benzyloxycarbonyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline 

3.67 g (9.66 mmoies) of 1-(pyrrolidin-1-yl)methyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline were dis- 
solved in 80 ml of dry acetone. 4.10 g (10.12 mmoies) of ( + )-0,o'-di-p-toluoyl-D-tartaric acid monohydrate, 

25 dissolved in 70 ml of acetone, were added to the hot solution of the racemic base. The diastereoisomeric 
salt crystallized on standing. 
Yield -.1.73.0 
M.P. = 156-157* C 
[a]go = + 41.0(C = 1, MeOH) 

30 This salt was treated withNH + OH solution and extracted with ethyl acetate, to yield 0.773 g of the title 
compound as~ an oil. 
[ a ]g° = -36.9 (C = 1, MeOH). 

35 Description 5 



( + H -(pyrrolidin-1 -yl)methyl-2-benzyloxycarbony l-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline 

40 The mother liquors of the Description No. 4 were evaporated in vacuo to dryness; the residue was 
treated with 32% NHUOH solution and exhaustively extracted with ethyl acetate, to afford 2.45 g (6.44 
mmoies) of the enriched free base ; 

2.73 g (6.76 mmoies) of (-)-0,o'-di-p-toluoyI-L-tartaric acid monohydrate. dissolved in 100 ml of ethyl 

acetate, were added and the solution gently warmed for 15 . 
45 The diastereoisomeric salt crystallized on standing and was recrystallized from abs. EtOH up to a constant 

rotatory power. 

Yield = 1.65 g 

M.P. = 156-157* C 

[a]£° = - 40.5 (C-1. MeOH) 
50 This salt was treated with NH 4 OH solution and extracted with ethyl acetate, to yield 0.840 g of the title 

compound as an oil. 

[a]p = + 38.2(0=1, MeOH) 

55 Description 6 



( + y\ -(pyrrolidin-1 -yl)methyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline acetate 
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0.840 g (2.21 mmoles) of < + H -(pyrrolidin-1 -yl)methyl-2-ben2yloxycarbonyl-5.methoxy-1 2 3 4- 
tetrahydroisoquinoline were hydrogenated in 90% CH 3 COOH at 30 psi. 3 hours, at room temperatur^ over 
100 mg of 5% Palladium on activated charcoal. 

The catalyst was filtered off and the filtrate evaporated in vacuo to yield 0.66 g of the title compound which 
was used in the subsequent step without further purification! 



20 



Description 7 



(-)-l -(pyrrolidin-1 -yl)methyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoiine acetate 



0.773 g (2.03 mmoles) of <-)-1 -(pyrrolidin-1 -yl)methyl-2-benzyloxycarbonyl-5-methoxy-1 2 3 4- 
tetrahydroisoqumoline were hydrogenated in the same conditions of the Description No. 6, to yield 0 61 g'of 
is the title compound, which was used in the subsequent reaction without further purification. 

,' 

Description 8 



( + )-1-(pyrrolidin-1 -yl)methyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoiine dihydrobromide 

0.66 g (2.15 mmoles) of < + M -(pyrrolidin-1 -yl)methyl-5-methoxy-1.2.3.4-tetrahydroisoquinoline acetate 
were heated two hours at 130 C with 7 ml of 47% HBr solution. 
25 The hydrobromic acid was evaporated in vacuo to yield 0.85 g of the title compound, which was used 
without further purification in the subsequenfreaction. 



Description 9 



30 



(-H-<pyiroii^ 

0.61 0.(1-88 mmoles) of (-)-1-(pyrrolidin-1-yl)methyl-5-methoxy-1 f 2 f 3,4-tetrahydroisoquinoline acetate 
35 were treated with 47% HBr solution in the same conditions of the Description No. 8. to yield 0.75 g of the 
title compound, which was used without further purification in the subsequent reaction. 

Example 1 

40 

1-(pyTOlidin-1^ hydrochloride 
1/3 hydrate. Diastereoisomer CIS 

45 3.8 g (16.52 mmoles) of 1-(1-pyrrolidinyimethyl)-3-methyl-1 f 2 f 3 t 4-tetrahydroisoquinoline - mixture of 
diastereoisomeric diamines - and 4.2 g (20.48 mmoles) of 2,4-dichlorophenylacetic acid were dissolved in 
90 ml of dry chloroform. 

8.5 g (41.26 mmoles) of dicyclohexylcarbodiimide. dissolved in 25 ml of chloroform, were added dropwise 
to this solutions -5 C. The reaction mixture was allowed to reach room temperature, stirred 6 hours and 
so left overnight. 

The precipitated dicyclohexylurea was filtered off and the solution was evaporated in vacuo to dryness 
SS^ff 1 a*! o,? chromat °9raphed on silica gel, eiuting with CH 2 CI 2 containing leasing amounts of " 

<0-2 * °- 6 % ). to afford 3.0 g of the least polar product which was dissolved in 70 ml of ethvl acetate 
and the solution brought to acidic pH with HCI/diethyl ether. 
55 The precipitate was filtered, washed and dried, to yield 2.6 g of the title compound 
C 23 H26Cl2N 2 0 . HCI . 1/3 H 2 0 
M.P. = 185-187* C 
M.W. = 459.838 
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Elemental analysis: 


Calcd. 


c, 


60.07; 


H, 


6.06; 


N. 


6.09; 




23.13; 




Found 


c, 


60.09; 


H, 


5.99; 


N. 


6.04; 


I a 


23.17. 



1 R (KBr) • 1650 cm" 1 (s); 1400 cm" 1 (s) N.M.R. (CDCI 3 ) 300 Mhz. : 5 11.59 (s) 1 H; 7.1-7.5 (m) 7 H; 6.15 
(dd> 1 H 4.63 (t) 1 H; 4.42 (m) 1 H; 4.10 (m) 1 H; 4.08 AB system, J = 15.8 Hz 2 H; 3.71 (m) 1 H; 3.17 (m) 
1 H; 3.11 (m) 1 H; 2.89 (m) 1 H; 2.76 (m) 1 H; 2.66 (m) 1 H; 2.31 (m) 2 H; 2.06 (m) 2 H; 1.65 (d) 3 H; 1.61 

(S) *TTTe relative configuration of the compound was determined by NOE experiments. 



Example 2 



is 



20 



25 



1 -{pyrrolidine .yl)methyl-2-(3.4<lichioropheny l)acetyl-3-methyl-1 ^,3,4-tetrahydroisoquinoline hydrochloride 
hemihydrate acetone. Diastereoisomer TRANS 

Continuing the elution of the chromatographic column described in the example 1 with an increased 
amount of MeOH (0.6 - 2 %). 1 g of a second product was obtained. _ 
This was dissolved in 30 ml of acetone and the solution brought to acidic pH with HCi/diethyl ether. 
The precipitate was filtered.washed and dried, to yield 800 mg of the title compound. 
CzaHzsClaNaO . HCI . 1/2 HzO . CH 3 COCH 3 
M.P. = 115-118 # C 
M.W, = 520.919 



30 



35 



Elemental analysis : 


Calcd. 


C. 


59.94; 


H, 


6.58; 


N. 


I 5.37; 




Found 


C 


59.96; 


H. 


6.21; 


N. 


J 5.62. 



I R (KBr) - 1710 cm" 1 (m); 1640 cm" 1 (s). N.M.R. (CDCI3) 300 Mhz : 5 11.16 (s) 1 H; 7.10-7.50 (m) 7 H; 
5 59 (t) 1 H- 4.75 (t) 1 H; 4.09 AB system 2H. J - 16.3 Hz; 4.08 <m> 1 H; 3.80 (m) 1 H; 3.61 (m) 1 H; 3.31 
(m) 1 H; 3.27 (m) 1 H; 2.85 (m) 1 H; 2.73 (dd) 1 H; 2.52 (m) 1 H; 2.16 (s) acetone; 2.13 (m) 2 H; 1.95 (m) 2 
H; 1.76(6) tbO; 1.01 (d)3H. 

The relative configuration of the compound was determined by NOE expenments. 



Example 3 

40 i.(pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-4-methyl-1 ,2,3.4-tetrahydroisoquinoline hydrochloride. 
Diastereoisomer TRANS 

5 1 g (2217 mmoles) of i-(i-pyrrolidinytmethy1)-4^ of dia " 

stereoisomer^ diamines -and 5.1 g (24.88 mmoles) of 3.4-dichlorophenylacetic acid were dissolved in 100 
45 mi of dry chloroform. 

10 g (48 55 mmoles) of dicyclohexyicarbodiimide dissolved in 25 ml of chloroform were added dropwise to 
this solution at -5 # C. The reaction mixture was allowed to reach room temperature, stirred 6 hours and left 

overnight , t A . 

The precipitated dicyclohexylurea was filtered off and the solution was evaporated In vacuo to dryness. 
50 The residual oil was chromatographed on silica gel, eluting with CH 2 CI 2 containing increasing amounts of 

MeOH (02-0.6 %), to afford 2.0 g of the least polar product which was dissolved in 50 ml of ethyl acetate 

and the solution brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 1.7 g of the title compound. 

C23H 2 sCI 2 N 2 0 . HCI 
55 MP. = 214-217* C 

M.W. = 453.833 
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70 



Elemental analysis: 


Calcd. 


C 


60.87; 


H, 


6.00; 


N. 


6.17; 




Found 


c, 


60.67; 


H, 


6.09; 


N, 


6.08; 



I.FL (KBr) : 1653 cm" 1 (s) 

N.M.R (CDCI 3 ) 300 Mhz : a 11.4 (s) 1 H; 7.03-7.43 (m) 7H- 6 09 <dd\ 1 H- A x fm \ i u. ^ Vn AD 



Example 4 



is 



20 



25 



ZSEEZZ^^ .2.3.4-tetrahydroisoqoinollne ' hydrochloride. 

Continuing the elution of the chromatographic column described in the example 3 with an increased 
amount of MeOH (0.6 - 2 %). 5.5 g of a second product were obtained increased 
Th.s was dissolved in 100 ml of ethyl acetate and the solution brought to acidic pH with HCI/diethyl ether 
The preap, ate was filtered, washed and dried, to yield 4.8 g of the title compound. 

C23H26CI2N20 . HCI 

M.P. = 220- 222* C 
M.W. = 453.833 



30 



35 



Elemental analysis: 



Calcd. 


c, 


60.87; 


H. 


6.00; 


N. 


6.17; 


Found 


C 


60.47; 


H, 


6.10; 


N. 


5.97 



I.R. (KBr) : 1645 cm"' (s). 1630 cm"' (s) 

N.M.R (CDCfe) 300 Mh 2 : $ 11,3 (s) 1 H; 7.05-7.50 (m) 7 H; 6.07 (dd) 1 H; 4.24 (m) 1 H; 4 12 (m) 1 H* 4 08 
AB system 2 H, J = 16 Hz; 4.00 (m) 1 H; 3.73 (m) 1 H; 3.32 (m) 1 H- 3 04 (mi 1 H JSB /m H oi* ,x 
2 H; 2.28 (m) 2 H; 2.06 (m) 2 H: 1 .30 (d) 3 H. 96 (m) 1 H: 2 76 (m) 

The relative configuration of the compound was determined by NOE experiments. 



Example 5 



40 



1 -(pyrrolidin-1 -yl)methyl-2-(3.4-dichlorophenyl)acetyl-5-hydroxy-1 .2.3,4-tetrahydroisoquinoline 

dihydrobromide aVS fie'sTmmL^f « IS 'T^f T th ^^°^ .2.3,4-tetrahydroisoquino.ine 
ainyarooromiae d 4 g (16.58 mmoles) of 3,4-dichlorophenylacetic acid and 4.5 ml (32.02 mmolesl of Et,N 
4S were dissolved in 90 ml of dry chloroform. mmoies; of EfeN 

5.3 g (25.73 mmoles) of cyclohexylcarbodiimide. dissolved in 25 ml of chloroform were added dropwise to 
fte solufon at -5 C. The reaction mixture was allowed to reach room temperature and heated \SSTo 6 

600 mg of 3,4«lichlorophenylacetic acid were added and the refluxing continued 6 hours After coolinr, th« 
preapitated dicyclohexylurea and triethylamine hydrobromide were filtered off ™T*TsomIT^ 
evaporated in vacuo to dryness. soiunon was 

The residue was treated with 70 ml of 8% HCI and 30 ml of ethanol at 90' C for two hours 
2 S^fS? W !f m T7 1 °H 3nd thS S °' Uti0n eva P° ra ** in vacuo to dryness. The residual oil was treated 
- T SSL ^ ethy ' aCetate ' dri6d> ^5ed-todryness and chromatographed on s? S 
gel, eluftng wrth CH 2 CI 2 containing increasing amounts of MeOH (1 - 2.5 %). 1.9 g of ^product ZTb 
obtained and crystallized from ethyl acetate as free base, to yield 1.6 g of the title compound 

M.P. = 165- 167" C 



50 



17 



BNSDOCID: <EP. 



.0330360A1_I_> 



EP 0 330 360 A1 



M.W. = 419.342 



5 



Elemental analysis : 


Calcd. 


C 


63.00; 


H, 


5.77; 


N. 


6.68; 


CI. 


16.91; 




Found 


C 


62.82; 


H. 


5.82; 


N. 


6.62; 


CI. 


16.95 



I.R. (KBr) : 3250 cm" 1 ; 1625 cm" 1 (s); 1585 cm* 1 (s). 



ic Example 6 

l-<pyrrolidin-1-y!)methyl-2-(3.4Hjich!orophenyl)acetyl-5-m 

rs Prepared as Ex. No. 1. from 1.2 g (4.88 mmoles) of i^yrrolidin.1.yl)rTOthy|.5^ethO)<y-1^ f 3^ 
tetrahydroisoquinoline, 1.1 g (5.37 mmoles) of 3>dichlorophenylacetic acid and 2S> g (10.68 mmoles) of 
dicvclohexylcarbodiimide in 50 ml of dry methylene chloride. t 1MAU 

The silica gel chromatographic column was eluted with CH 2 CI 2 containing increasing amounts of MeOH 
(0.2-1%). to afford 1.8 g of the product which was crystalDzed from hexane as free base to yield 1.6 g of the 

20 title compound. 
C23H 2S Cfe N 2 O2 
M.P. = 127-129" C 
M.W. = 433.368 



25 



Elemental analysis: 



Calcd. 


C 


63.74; 


H. 


6.05; 


N, 


i 6.46; 




I 16 36 I 


Found 


C. 


63.01; 


H. 


6.11; 


N. 


I 6.33; 


ci. ■ 


| 16.94 I 



I.R. (KBr) : 1635 (s); 1475 (s); 1455 (s) cm-' ' 
*> N.M.R. (CDCIs) 80 Mhz : 5 6.6-7.5 (m.6H); 5 8 (m,1H); 4.8 (m.1H); 3.8 (s,3H); 2.0-4.4 (m.15H). 



35 



Example 7 

t-<pyrroficfiiv1-yl)memyl^ 



Prepared as Ex. No. 1. from 1.4 g (5.60 mmoles) of 1 -(pyrrolidin-1 -y0methyl-5-chloro-1 .2,3.4- 
tetrahydroisoquinoline. 1.4 g (6.83 mmoles) of 3,4-dichlorophenylacetic acid and 3.0 g (14.56 mmoles) of 
40 dicvclohexylcarbodiimide in 50 ml of dry chloroform. , rtu 

The silica gel chromatographic column was eluted with CH 2 CI 2 containing increasing amounts of MeOH 
(0.2-1%), to afford 1.6 g of the product which was dissolved in 40 ml of ethyl acetate and the solution 
brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 1.3 g of the title compound. 
45 CazHasCbNjO . HC1 
M.P. = 226-228* C 
M.W. = 474.256 

I.R. (KBr) : 1650 (s) cm"' nn ACI <olJN 

N.M.R. (CDCb) 80 Mhz : 5 11.8 (s, 1H); 6.8-7.5 (m, 6H); 6.1 (m. 1H); 2.0-4.5 (m. 16H). 

so 

Example 8 

55 1 -(pyrrolidin-1 -yl)methyl-2-(3.4<lichlorophenyl)acetyl-5-fluoro-1 ,2.3,4-tetrahydroisoquinoline hydrochloride. 

Prepared as Ex. No. 1. from 1.7 g (7.26 mmoles) of 1 -(pyrrolidin-1 -yl)methyl-5-fluoro-1 .2.3.4- 
tetrahydroisoquinoline. 1.6 g (7.80 mmoles) of 3.4-dichlorophenylacetic acid and 3.2 g (15.53 mmoles) of 
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dicyclohexylcarbodiimide in 60 ml of chloroform. 

After the column chromatography (likewise that described for the previous compound), 2.6 g of the product 
r^er Obtain0d ' disso,ved in 40 ml of etn y' acetate the solution brought to acidic pH with HCI/diethyl 

The precipitate was filtered, washed and dried, to yield 2.3 g of the title compound 
C22H23CI2FN2O . HCI 
M.P. = 235-237 # C 
M.W. = 457.799 



10 



15 



Elemental analysis: 


Calcd. 


c, 


57.72; 


H. 


5.28; 


N, 


6.12; 




, Found 


C. 


57.89: 


H, 


5.25; 


N, 


6.11 



I.R. (KBr) : 1635 (s); 1465 (s) cm- 1 
Example 9 



» Hpyrrolidrn-1-yl)methy|.2.(3.4-dichlorophenyl) acetyl-5-methy|.1.2,3.4.tetrahydroisoquinoline hydrochloride. 

#* ^?T d 38 ^ No ' 1 - from 14 9 < 608 mmoles) of 1-(pyrrolidin.1-yl)methyl-5-methyM ,2,3.4. 
^y^o\s^vmo^e jA g (6.83 mmoles) of 3.4-dichlorophenylacette add and 2.6 g (12.62 mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry chloroform. - ' 

25 Aft ^ r *? co,umn chromatography (likewise that described for the previous compound), 2.3 g of the product 
w|*e obtained, dissolved • in of ethyl, acetate and the solution brought .to acidic pH with HCI/diethyl 

The precipitate was filtered, washed and dried, to yield; 2.2 g of the title compound 
C23H26CI2N2O . HCI 
30 M.P. = 220-222* C 
M.W. = 453.833 



35 



Elemental analysis: 


Calcd. 


C f 


60.87; 


H, 


6.00; 


N, 


6.17; 


• 


Found 


c, 


60.82; 


H, 


6.05; 


N, 


6.11. 



I.FL (KBr): 1653 (s) cm" 1 



,40 



Example 10 



45 



50 



55 



1-dimethylaminomethyl-2-(3,4^ichlorophenyl) acetyl-5-hydroxy.1,2 f 3 f 4-tetrahydroisoquinoline. 

Prepared as Ex. No. 5, from 4.5 g (12.2 mmoles) of 1-dimethylaminomethyl^hydroxy-1 ,2,3,4- 
tetrahydroisoqumohne dihydrobromide. 3.3 g (16.10 mmoles) of 3.4-dichlorophenylacetic acid, 4 3 ml 30 60 
SSL tr,ethy,am,ne and 5/1 9 »4.75 mmoles) of dicyclohexylcarbodiimide in 120 ml of dry 

The woiking up of the reaction mixture and the chromatographic column of the crude product were carried 
out in the same manner described in Ex. No. 5. w 

21 g of the product were obtained and crystallized, as free base, from ethyl acetate, to yield 1.5 o of the 
title compound. y 

C20H22CI2N2O2 

M.P. = 163-164" C 

M.W. = 393.306 
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Elemental analysis: 



Calcd. 


C. 


61.07; 


H, 


5.64; 


N, 


7.12: 


CI. 


18.03 I 


Found 


C 


61.12; 


H, 


5.64; 


N, 


7.07; 


a 


17.85 J 



5 |.R. (KBr) : 3150 (broad); 1620 (s); 1580 (s); 1460 (s); 1280 (s) cm- 



Example 11 



M 1 ^imethylaminomethyl-2-(3,4-dichlorophenyl) acetyl-5-methoxy-1 2.3.4-tetrahydroisoquinoline. 

Prepared as Ex. No. 1, from 12 g (5.45 mmoles) of l-dimemylaminornethyl-5-methoxy-1 2.3,4- 
tetrahydroisoquinoline. 1.3 g (6.37 mmoles) of 3.4-dichlorophenylacetJc acid and 2.4 g (11.70 mmoles) of 
»5 dicyclohexylcarbodiimide in 50 ml of dry methylene chloride. 

The silica gel chromatographic column was eluted with CHzCfc containing increasing amounts of MeOH 
(02-1%). to afford 1.8 g of the product which was crystallized from hexane as free base, to yield 1.5 g of 
the title compound. 
Ca^a+ClzNaOa > 
20 M.P. ■ 109-111 "C 
M.W. = 407.332 



25 



Elemental analysis: 


Calcd. 


c, 


61.92; 


H. 


5.94; 


N. 


6.88; 


CI. 


17.41 




Found 


C, 


61.91; 


H, 


5.98; 


N, 


6.84; 


CI. 


17.36 



I.R. (KBr) : 1635 (s); 1585 (m); 1475.1465.1455 (s) cm"' 
30 Example 12 

1 -dimethylaminomethyl-2-(3.4-dichlorophenyl) acetyl-5-chloro-1 .2.3.4-tetrahydroisoquinoline hydrochloride. 

35 Prepared as Ex. No. 1. from 1.4 g (623 mmoles) of l-dimethylaminomethyl-5- chloro -12.3.4- 
tetrahydroisoquinoline, 1.6 g (7.84 mmoles) of 3,4-dichlorophenylacetic acid and 2.8 g (13.65 mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry chloroform. 

The silica qel chromatographic column was eluted with CH 2 CI 2 . containing increasing amounts of MeOH 
(02-1.5%). to afford 2.6 g of the product which was dissolved in 50 ml of ethyl acetate and the solution 
40 brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 2.4 g of the title compound. 
C20H21CI3N2O.HCI 
M.P. = 241-244* C 
M.W. = 448220 



45 



Elemental analysis: 


Calcd. 


C. 


53.59; 


H, 


4.95; 




625; 




Found 


C. 


5328; 


H, 


4.96; 




6.12. 



50 



55 



I.R. (KBr) : 1630 (s) cm" 1 
Example 13 

i^imeihylaminomethyl^ 

Prepared as Ex. No. 5, from 5 g (13.58 mmoles) of lKJimethylaminomethyl^-hydroxy-1 .2,3,4- 

20 
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tetrahydroisoquinoline dihydrobromide, 3.7 g (18.13 mmoles) of 3.4-dichlorophenylacetic acid. 5 ml (35 57 
chtorSm tnS,hy,a,Tline and 56 9 < 27 -32 mmo.es) of dicyclohexytearbodiimide In 125 ml of 

The working up of the reaction mixture and the chromatographic column of the crude product were carred 
s out in the same manner described in Ex. No. 5. p>««u« were carrea 

fom^und 6 Pr0dUCt WGfe ° btained and cr y sta,,ized - 38 free base, from 95% EtOH. to yield 1.6 g of the title 
Cao H22 Cb N2O2 
MP. = 1 99-200 # C 
10 M.W. = 393.306 



75 



J Elemental analysis: 1 CaJcd. 


c. 


61.07; 




! 5.64; 




I 7.12; 


I C '" 


I 18.03 


j J Found 


C 


60.97; 


H. 


5.68; 


N. 


7.08; 


CI. 


| 17.98 



20 



I.A (KBr) : 3320 (broad); 1630. 1615 (s); 1600 (m) 1440 (s); 1230 (s) cm- 1 ' 
Example 14 

1^ime my laminomethyh2-(3.4^ichlorophen^ 

25 . ♦ * S Na 1 ' from 15 9 (6.82 mmoles) of 1-dimemylamiriomethyl-6-methoxy-1 2 3 4- 

m tetrahydro.soqujnolme. 1.7 g (8.33 mmoles) of 3.4-dichlorophenylacetic acid and 2.8 g (13.65 Emotes) of 
dicyelohexylcarbodiimide in 50 ml of dry chloroform.. :V mmoies) or 

2j2«5t T^SSSlf WHh heXane> con teini"9 increasing amounts of ethyl 

acetate (5-65%). to afford 1.8 g of the free base which was dissolved in 40 ml of ethvl acetate and the 
solution brought to acidic pH with HCI/diethyl ether. V and me 

*> The precipitate was filtered, washed and dried, to yield 1 .4 g of the title compound 
C2iH2«CI 2 N 2 02 . HCI 
M.P. = 239-240 ' C 
M.W. = 443.797 



35 



40 



Elemental analysis: 



Calcd. 


C 


56.83; 


H, 


5.68; 


N, 


6.31; 


CI, 


23.97 


Found 


C. 


56.69; 




5.69; 


N, 


6.26; 


CI. 
I — - I 


24.00 



I.R. (KBrj : 1635 (sj; 1610 (m); 1505 (m); 1470 (s); 1235 (s) cm"' 
Example 15 



so 



l-dimemylaminomemyl-2-(3.4-^ 

38 N °- 1 ' fr0m 13 9 (5 - 79 mmoles > of 1^imethylaminomethyl-6-chloro-12 3 4- 
tetrahydro.soqu.nol.ne. 1.4 g (6.86 mmoles) of 3.4-dichlorophenylacetic acid and 2.4 g (1 L70 i mmoles) of 
d.cyclohexylcarbodiimide in 50 ml of dry chloroform. mmoles) of 

acetate 9 ^ 6 [^ZT^^fT J™ *T ^ hexane ' co,1tainin 9 iricreasi "9 amounts of ethyl 
acetate 5-65%). to afford 2.0 g of the free base which was dissolved in 40 ml of acetone and the solution 
brought to acidic pH with HCI/diethyl ether. ana me solution 

The precipitate was filtered, washed and dried, to yield 1.7 g of the title compound. 
C20H21CI3N2O . HCI 
55 M.P. = 241 -242 *C 
M.W. = 448.220 
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Elemental analysis: 


Calcd. 


c, 


53.59; 


H. 


4.95; 


N. 


6.25; 


a. 


31.64 I 




Found 


C 


53.34; 


H. 


j 4.94; 


N, 


6.13; 


CI. 


j 31.10 j 



5 lr. (KBr) : 1650 (s); 1445 (s) cm' 1 



Example 16 



10 

MpyrroBcBn-l-yl)methyh2^.4^jch!orophenyl)acelyl^hydro^ 

Prepared as Ex. No. 5. from 6 g (15.23 mmoles) of l-tpyrrolidir^l-ylJmethy^ydroxy-l^aA- 
tetrahydroisoquinoline dihydrobromide. 4.1 g (20.0 mmoles) of 3.4-dichlorophenylacetic acid. 5.4 ml (38.42 
is mmoles) of triethylamine and 6.2 g (30.24 mmoles) of dicyclohexylcarbodiimide in 145 ml of dry 

The working up of the reaction mixture and the chromatographic column of the crude product were carried 
out in the same manner described in Ex. No. 5. 

2.0 g of the product were obtained and crystallized, as free base, from 95% EtOH. to yield 1.5 g of the title 
20 compound. 

C22H2*Cl2N 2 02 , ,; 

M.P. = 207-208* C 
M.W. = 419.342 



Elemental analysis 


Calcd. 


C 


63.00; 


■H. 


5.77; 


I N ' 


6.68: 




|, ; 1651 




Found 


C 


62.84; 


H. 


5.89; 


I N * 


j 6.60; 


I C1, 


j 1654 



30 



I.R. (KBr) : 3310 (Broad); 1630 (s); 1600 (m); 1435 (m); 1230 (m) cm 



Example 17 



35 ^(pyrrondin-i -y|)methyl-2-(3,4<!icM^ hydrochlo- 
ride. / . 

Prepared as Ex. No. 1. from 1.5 g (6.09 mmoles) of l-(p.yrrolidin-l^ 
tetrahydroisoquinoline, 1.5 g (7.35 mmoles) of 3,4-dichlorophenylacetic acid and 2.5 g (12.19 mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry chloroform. 

The silica gel chromatographic column was eluted with hexane. containing increasing amounts of ethyl 
acetate (5-65%). to afford 2.1 g of the free base, which was dissolved in 50 ml of ethyl acetate and the 
solution brought to acidic pH with HCI/diethyl ether. 

Tne precipitate was filtered, washed and dried, to yield 1.8 g of the title compound. 

C23H2*Cl2N 2 02 ; HCI 

M-P. = 196-198* C 
M.W. = 469.833 



40 



45 



Elemental analysis: 


Calcd. ' 


C. 


58.80: 


H. 


5.80; 


N. 


5.96: 


CI. 


22.64 




Found 


C 


58.90: 


H. 


5.84; 


N, 


5.93; 


CI. 


22.62 



SO 



55 



I R (KBr) : 1630 (s); 1610 (m) cm" 1 

N M R (CDCb) 300 Mhz : 6 11.71 (s. 1H); 7.20-7.45 (m. 3H); 6.97 (d, 1H); 6.75 (dd, 1H); 6.65 (d. 1H); 6.01 
(dd *1H); 4.23 (m. 1H); 4.07 (m,,1H); 4.05 (AB system. 2H); 3.99 (m, 1H); 3.77 (s, 3H); 3.70 (m. 1H); 3.63 (m. 
1H); 3.03 (m, 1H); 2.89 (m. 1H); 2.76 (m, 3H); 2.25 (m, 2H); 2.04 (m, 2H). 
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Example 18 



10 



15 



1 -(pyrroiidin-1 -yOmethyl^^S.^dichlorophenylJacetyl-e-chloro-l ,2,3,4-tetrahydroisoquinoline hydrochloride. 

Prepared as Ex. No. 1, from 1.3 g (5.19 mmoles) of 1-(pyrrolidin-1-yl)methyl-6^hloro-1 t 2 3 4- 
tetrahydroisoquinoiine, 1.3 g (6.37 mmoles) of 3,4-dichlorophenylacetic acid and 22 g (10 73 mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry chloroform. 

The silica gel chromatographic column was eluted with hexane, containing increasing amounts of ethyl 
acetate (5-65%), to afford 1.5 g of the free base, which was dissolved in 40 ml of acetone and the solution 
brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 700 mg of the title compound 
C22H23CI3N2O . HCI 
MP. = 222-224*C 
M.W. = 474.256 



20 



30 



40 



I Elemental analysis: J Caicd. 




• 55.71; 


H. 


5.10; 


N, 


1 5.91; 


CI, 


29.91 


J Pound 




55.76; 


H. 


5.12; 


N. 


| 537; 


CI. 


29.80 



SO 



I.R. (KBr) : 1630 (s); 1425 (m) cm' 1 



Example 19 



1-<pyn-<5lidin-1-yl)methy^ 

Prepared as Ex. No. 5, from 3 g (7.61 mmoles) of 1-(pyrrolidin.1.yl)methyl-7-hydroxy.1 2 3 4- 
tetrahydroisoquinoline dihydrobromide, 1.9 g (9.31 mmoles) of 3.4-dichlorophenylacetic acid, 2.3 ml (16 36 
mmoles) of tnethylamine and 3.2 g (15.61 mmoles) of dicyclohexylcarbodiimide in 110 ml of drv 
chloroform. 7 

The working up of the reaction mixture and the chromatographic column of the crude product were carried 
out in the same manner described in Ex. No. 5. 

1.0 g of the product was obtained and crystallized, as free base, from ethyl acetate, to yield 700 ma of the 
title compound. y 1,10 

Cs2H2*Cl2N202 

M.P.; =147-149° C 
M.W. = 419-342 



Elemental analysis: 



Calcd. 


c, 


63.00; 


Hr 


5.77; 


N, 


6.68; 


CI, 


16.91; 


Found 


c. 


62.61 ; 


H, 


5.75; 


N, 


6.50; 


CI, 


17.19. 



48 I.R. (KBr) : 3410 (broad); 1640 (s); 1450 (s); 1300 (m); 1260 (m) cm"' 



Example 20 



1-(pyrrolidii>1-yl)methy|.2-(3.4.dichlorophenyl)acetyl-7-methoxy-1.2.3.4-tetrah hydrochloride 
em i hydrate. 

55 t , *® pared 33 , EX - N °- 1l from 1 9 < 400 mmoles > of Hpyrrolidin-1-yl)methyl-7-methoxy-1. 2.3.4- 
tetrahydro.soquinol.ne, 1.1 g (5.39 mmoles) of 3.4-dichlorophenylacetic acid and 1.4 g (633 mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry methylene chloride. 

J H he *J e ! chromatographic column was eluted with CH 2 Cl a . containing increasing amounts of 
(0 - 2 ' 1 /o) - to afford 15 9 of the product, which was dissolved in 40 ml of ethyl acetate and the 
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solution brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 1.3 g of the title compound. 
C23H26CI2N2O2 • HCI . 1/2 H 2 0 
M.P. = 110-111 *C 
5 M.W. = 478.841 



Elemental analysis: 


Calcd. 


c. 


57.68; 


H. 


5.89; 


N, 


5.85; 


CI, 


22.21 




Found 


c, 


57.43; 


H. 


5.95; 


N, 


5.81; 


CI, 


21.99 



I.R. (KBr):l630 (s) cm 



Example 2i[ 

75 

Wpyrrolidin-l-yOmethyl^^ hydrochloride 

Prepared as Ex. No. 1, from 1 g (3.99 mmoles) of 1-(pyrrolidin-1-yi)methyl-7^hloro-1^,3,4- 
20 tetrahydroisoquinoline, 1 g (4.90 mmoles) of 3.4-dichlorophenylacetic acid and 1.7 g (8.30* mmoles) of 
dicyclohexylcarbodiimide in 50 ml of dry methylene chloride. 

The siOca gel chromatographic column was eluted with CH2CI2, containing increasing amounts of MeOH 
(0.5-1.5%). to afford 1.8 g of the product, which was dissolved in 50 ml of ethyl acetate and the solution 
brought to acidic pH with HCI/diethyl ether. 
25 The precipitate was filtered, washed and dried, to yield 1.3 g of the title compound. 





Calcd. 


C. 


60.72; 


H. 


5.82; 


N, 


6.74; 


i CI. 


17.07; I 


| Elemental analysis: 


Found 


C, 


60.32; 


H, 


5.76; 


N, 


6.73; 




17.19. J 



I.R. (KBr): 341 0 (broad); 1 640 (s); 1 445 (s); 1 260 (s) cm" 1 

N.M.R. (CDCb) 80 Mhz : 6 6.4-7.4 (m. 6H); 5.7 (dd, 1H); 3.2-4.2 (m, 4H); 2.2-3.1 (m, 4H); 2.3 (s. 6H) 



35 Example 22 



i^imethylaminomethyl-2-(3,4-dichlorophe hydrochloride. 

40 Prepared as Ex. No. 1, from 1 g (4.54 mmoles) of l-dimethylaminomethyl-7-methoxy-1 .2,3,4- 
tetrahydroisoquinoline, 1.05 g (5.15 mmoles) of 3.4-dichlorophenylacetic acid and 1.40 g (8.80 mmoles) of 
dicyclohexylcarbodiimide, in 50 ml of dry methylene chloride. 

The silica gel chromatographic column was eluted with CH2 Cl2, containing increasing amounts of MeOH 
(0.2-0.8%), to afford 1.7 g of the product, which was dissolved in 40 ml of ethyl acetate and the solution 
45 brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 1.5 g of the title compound. 
Ca^iCfeNsOa . HCI 
M.P. = 209-21 1 # C 
M.W. = 443.797 



Elemental analysis: 


Calcd. 


c, 


56.83; 


H, 


5.68; 


N, 


6.31; 


CI, 


23.97; 




Found 


C 


56.89; 


H. 


5.77; 


N, 


6.18; 


CI. 


23.56. 



LR. (KBr) : 1630 (s); 1615 (m) cm" 1 C22H23CI3N2O . HCI 
M.P. = 275-278* C 
M.W. = 474.256 
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70 



75 



Elemental analysis : 



Calcd. 


C. 


55.71; 


I H. 


5.10; 


I N, 


5.91; 


CI. 


29.91 


Pound 


C. 


55.73; 


I H * 


5.05; 


N, 


5.88; 


CI. 


29.74 



« I.R. (KBr) : 1635 (s); 1430 (m) cm" 1 

N.M.R. (GD3OD + DMSO) 80 Mhz : 5 7.1-7.5 (m, 6H); 6.0 (dd. 1H); 2.6-4.2 (m, 12H); 1.9-2.2 (m, 4H). 



Example 23 

1^i me myla m inom e thyl-2-(3.4^ichlorophenyl)acetyl-7-hydroxy-1 ,2.3.4-tetrahydroisoquinoline 1/4 ethyl 



ace- 



ttr JT, aS , 5> fr0m 3 9 (8 ' 10 mmoles) of 1 ^ i "'ethylaminomethyl-7-hydroxy.1^3 l 4- 

tetralydroisoqu.nol.ne dihydrobromide. 2 g (9.80 mmoles) of 3.4^ichlorophenylacetic acid, 2.5 ml (17 78 
mmo.es) of tr t ethy.amine and 3.3 g (16.10 mmo.es) of dioyclohexytearbodiimide. in 110 mT if Y^ 
cworoform. y 

20 V? nTh^ 9 UP * re f° ti0n miXtUrQ chromat ographic column of the crude product were carried 

2 ° out in the same manner described in Ex. No. 5. ' cameo 

iSti comppurS° dUCt ^ ° btalned CrySta,,l2ed ' as free fro ™ *hyl acetate, to yield 1,2 g of the 

C2oH2 2 CfeN202 . 1/4 EtOAc 
M.P. = 129-131* C 
25 M.W. » 415.332 



Example 24 : 



30 



ss ^^T- ed 38 NO ' 11 fr ° m 1 9 (4 4S mmoles > of 1-dime m yl am inofe e tKyl-7-chloro-12 3 4- 
tetrahy*o.soqu.nohne. 1.1 g (5.40 mmoles) of 3.4-dichloropheny.acetlc acid and 1.9 g (9:22* mmoles) S 
dicyclohexylcarbodiimide. in 50 ml of dry.methylene chloride. 9 mmoies; ot 

The day after dicyclohexylurea was, filtered ; off and the solution evaporated in vacuo to dryness 
The residue was treated; with 50 ml of 8% HCI solution and 50 mi of ethyl acetitelrt 60* C 1 hour 

<o rSSS ^^^^^^.^s EtOH. to yield 1 g of the ti'tle compound. 

M.P. = 258-260 "C r 
M:W. = 461576 ' f 



45 


Elemental analysis : 


Calcd. 




1 53.54; 


H. 


5.22; 


N, 


6.04; 


CI. 


30.60; 






Found 




' 53.15; 


H. 


&21; 


N. 


5.97; 


CI. 


30.35. 



50 



55 



I.R. (KBr) : 1645 (s); 1445 (m) cm"' 

N.M.R. (CDaOD + DMSQ) : 7.1 -7.5 (m. 6H); 6.0 (dd. 1 H); 80 Mhz 2.7 -4.2 (m. 8H); 3.0 (s. 6H). 
Example 25 

1-(pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-8-hydroxy-1.2,3.4-tetrahydr6isoquinoline. 

Prepared as Ex. No. 5. from 13.2 g (33.50 mmoles) of a mixture containing 1-(pyrrolidin-1-yl)methvl-8- 
hydroxy-1^.3.4.tetrahydroisoquinoline dihydrobromide and 1-(pyrrolid^ 

25 
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3 



10 



15 



tetrahydroisoquinoline dihydrobromide. 9.6 g (46.8 mmoles) of 3,4-dichlorophenylacetic acid, 14 ml (99.6 
mmoles) of triethylamine and 17 g (82.52 mmoles) of dicyclohexylcarbodiimide. in 280 ml of dry 

The working up of the reaction mixture was carried out in the same manner described in Ex . Na 5; .the 
silica gel chromatographic column was eluted with CH 2 CI 2 , containing increasing amounts of MeOH (0.2- 
0.8%). to afford M g of the least polar product, which was crystallized from 40 ml of ethyl acetate to give 
0.9 g of the title compound. 

C2 2 H 2 *Cl2N202 

M.P. = 151-153" C 
M.W. = 410342 



Elemental analysis: 


Caicd. 


C, 


63.00; 


H, 


5.77; 


N, 


6.68 




Found 


C 


63.01; 


H, 


5.68; 


N, 


6.64 



I.R. (KBr) : 3420 (broad); 2500 (broad); 1645 (s); 1430 (m) cm -1 



20 



25 



30 



35 



Example 26 

1Wpyrrolitfn-1-yl)methyh2-^ hydrochlo- 
ride. 

Prepared as Be. No. 1. from 4.3 g (17.48 mmoles) of a mixture containing 1-(pyrrolidin-1-yl)methyl-8- 
methoxy-1A3,4-tetrahydroisoquinoane and i-(pyrrolidin-1-yl)methyl-6^ethoxy-1 A3.4- 

tretrahydroisoquinoline. 4.3 g (2058 mmotes) of 3,4-dichlorophenylacetic acid, and 8.0 g (38.80 mmoles) of 
dicvclohexylcarbodiimide. in 110 ml of dry methylene chloride. The silica gel chromatographic column was 
eluted with CH 2 CI 2 . containing increasing amounts of MeOH (0.6-2.5%); 1.5 g of the ci^praductwre 
obtained and_ dissolved in 40 ml of ethyl acetate. The solution was brought to acidic pH with HCI/dlethyl 
ehter and the precipitate filtered, washed and dried, to yield 1.2 g of the title compound.- 
C23H 2 sCI 2 N 2 02 . HCI 
M.P. = 248-250* C 
M.W. = 469333 



Elemental analysis: 


Calcd. 


P. 


58.80; 


H. 


5.80; 


N. 


5.96 




Found 


C 


58.53; 


H, 


5.81; 


N, 


5.80 



40 



I R. (KBr) : 1630 (s); 1470 (m) cm" 1 

N M R (CDCIs) 300 Mhz : 8 11.52 (s, 1H); 7.20-7.45 (m, 4H) 6.75 (m, 2H); 6.23 <m. 1H); 4.24 (m. 1H); 4.14 
<m, 1H); 4.05 (AB system, 2H); 3.99 (m, 1H); 3.85 (s, 3H); 3.72 (m, 1H); 3.52 (m f 1H); 3.11 (m. 2H); 2.76 (m, 
3H); 2.26 (m. 2H); 2.02 (m, 2H). 



45 



Example 27 



Wp y rroHdinO-yl)me^^ hydrochloride 
50 1/4 hydrate 

19 g (7-53 mmoles) of a mixture containing H1-pyrrolidinylmethyl)-6-chloro-1^.3.4- 
tetrahydroisoquinoline and Hl-pyrrolidinylmethylJ-S-chloro-I^.S^tetrahydroisoquinoline. were dissolved in 
50 ml of dry methylene chloride and 1.9 g (9.26 mmoles) of 3,4-dichlorophenylacetic acid were added. 3.2 
55 g (15.53 mmoles) of dicyclohexylcarbodiimide, dissolved in 10 ml of dry methylene chlonde, were added 
dropwise to this solution, at -5* C. 

The reaction mixture was allowed to reach room temperature, stirred 6 hours and left overnight. 

The precipitate dicyclohexylurea was filtered off and the solution was evaporated in vacuo to dryness. 
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Jl^f A 0 ' * as chromatographed on silica gel. eluting with CH 2 CI 2 . containing increasing amounts of 

MeOH (0.2-0.6%), to afford 1.5 g of the least polar product, which was dissolved in 70 ml of acetone and 

the solution brought to acidic pH with HCI/diethyl ether. The precipitate was filtered, washed and dried to 

yield 1.2 g of a compound which, by comparison with an authentic sample, was identified as 1-(1- 

pyaohdmylmethyO^S.^ichlorophenylacetyl^hloro-l .2.3.4-tetrahydroisoquinoline hydrochloride 
C22H2aCl3N20 . HCI 

M.P. = 222 - 224* C 

M.W. = 474.256 



70 



75 



20 



Elemental analysis: 


Calcd. 


c. 


55.71; 


H. 


5.10; 


N. 


551; 


a, 


29.91 




Found 


c. 


55.76; 


H. 


5.12; 


N. 


5.87; 


CI. 


29.80 



I.R. (KBr) : 1630 cm- 1 (s) 

Continuing the elution of the chromatographic column with an increased amount of MeOH (0 6 - 2 5 
300 mg of a second product were obtained. r 
This was dissolved in 20 ml of acetone and the solution brought to acidic pH with HCI/diethyl ether 
The precipitate was filtered, washed and dried, to yield 200 mg of the title compound 
C 2 2H23Cl3N 2 0 . HCI . 1/4 H 2 0 
M.P. = 231 - 234* C 
M.W. = 478.760 



25 



. Elemental analysis: 


Calcd. 


c, 


55.19; 


H. 


5.16; 


N, 


5.85; 




Found . h 


c, 


55.07; 


H, 


4.93; 


N. , 


5.76. 



I.R. (KBr) : 1645 cm"' (s); 1445 cm -1 (s). 



30 Example 28 



35 



40 



1-{pynr6ridin-1-yl)eth-1.y|.2-(3.4^ichlorophenyl)aceVl-1.2.3.4-tetra 

Prepared as Ex. No. 1. from 4 g (17.39 mmoles) of 1-(pyrrolidin-1-yl)eth-1-yl-l 2 3 4- 
tetrahydroisoqumoline (diastereoisomeric mixture). 4 g (19.60 mmoles) of 3.4-dichlorophenylacettc acid'and 
5.5 g (26.70 mmoles) of dicyclohexylcarbodiimide. in 100 ml of dry methylene chloride « 

JI*2!5LK chromat °9 ra P nic co,umn was eluted with hexane. containing increasing amounts of ethyl 
ac^ta^ no-25>). to afford 4.5 g of a diastereoisomeric mixture. Treatment with 250 ml of hot MeOH 
induced the crystalluration of the' least soluble product which was recrystallized from MeOH/H a O, to yield 
i .o g of the title compound. 

C23H2gCI 2 N 2 0 

M.P. = 148-150* C 
M.W. - 41 7.368 



so 



Elemental analysis: I Calcd. 


c. 


66.18; 


H, 


628; 


N. 


6.71; 


Cl, 


16.99 


Found 


C 


65.83; 


H. 


6.30; 


N. 


6.62; 


CI. 


17.12 



I.R. (KBr) : 1 630 (s); 1 445 (m) cm"' 

N.M.R. (CDCI 3 ) 300 Mhz (65:35 thautomeric amides mixture) : s 7.00-7.40 (m. 7H) 5 51 m 0 65HV 4 68 im 
0.65H); 2.45-3.85 (m. 10.7H); 1.55-1.78 (m. 4H); 0.90-1.00 (2d. 3H). >' ' ' 



55 



Example 29 



Hpyrrolidine-l-yl)em-1-y^^ Diastereoisomer B. 

27 
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The methanolic solution of the mother liquor of the previous compound was cooled overnight at 0-4 C; 
the precipitate was collected and crystallized twice from MeOH to yield 0.7 g of the title compound. 
QjsHasCfeNzO 
M.P. = 108-110*C 
5 M.W. = 417.368 



Elemental analysis: 


Calcd. 


C, 


66.18; 


H, 


6.28; 


N, 


6.71; 


CI, 


1639 




Found 


C, 


66.04; 


H, 


6.20; 


N, 


6.76; 


a. 


16J39 



I.R. (KBr) : 1630 (s); 1465 (m) cm -1 

N.M.R. (CDCb) 80 Mhz : 6.90-7.45<m. 7H); 5.60 (d, 1H); 2.20-4.65 (m, 11H); 1.60-1.85 (m, 4H); 1.08 (d, 3H). 



75 Example 30 



1^imethylamino-eth-1-yl-2-^ Diastereoisomer A - 

Erithro form. 

20 

Prepare as Ex. No. 1. from 2.7 g (13.30 mmoles) of 1-dimethylamino-eth-1-yl-1^ t 3,4-tr- 
etrahydroisoqulnoline (diastereoisomeric mixture), 3.05 g (15.00 mmoles) of 3.4-dichlorophenylacetic acid 
and 4.2 g (20.39 mmoles) of dicyclohexylcarbodiimide, in 100 ml of dry methylene chloride. 
The silica gel chromatographic column was eluted with hexane, containing increasing amounts of ethyl 
25 acetate (5-10%). to afford 1 g of the least popular product which was crystallized from MeOH to yield 0.7 g 
of the title compound. 

C2lH24CI 2 N 2 0 

MP. = 143-144" C 
M.W. = 391.332 
30 LR. (KBr) : 1630 (s); 1400 (m) cm" 1 

N M R (CDCb) 270 Mhz (75:25 thautomeric amides mixture): 5 7.0O-7.45 (m, 7H); 5.42 (d, 0.75H); 4.60-4.70 
(m, 0.25H); 4.55 (d, 0.25H); 3.70-3.80 (m, 3H); 3.50-3.61 (m, 0.75H); 2.75-3.10 (m, 3H); 2.2 (2s, 6H); 0.90 
(2d. 3H). 

35 

Example 31 

1<iimethy!amincH5th-1-y^ Diastereoisomer B - 

-*o threo form. 

Continuing the elution of the chromatographic column described for the previous compound with an 
increased amount of ethyl acetate (10-30%) 2.4 g of a second product were obtained and crystallized from 
MeOH, to yield 2.2 g of the title compound. 
*s Cs-HziCfeNsO 

M.P. = 124-126* C 
M.W. = 391.332 



Elemental analysis: 


Calcd. 


c. 


64.45; 


H. 


6.18; 


N. 


7.16; 


CI, 


18.12 




Found 


c. 


64.25; 


H, 


6.24; 


N, 


7.04; 


CI, 


17.98 



LR. (KBr) : 1630 (s); 1470 (m) cm" 1 

N MR (CDCb) 270 Mhz (82:18 thautomeric amides mixture) : 6.85-7.50 (m, 7H); 5.50 (d, 0.82H); 4.50 (d, 
55 0.18H); 4.38 (m, 0.18H); 3.40-3.90 (m. 3.82H); 2.73-3.00 (m, 3H); 2.25 (2s, 6H); 0.97 (d, 2.46H); 0.75 (d, 
0.54H). 
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Example 32 



l-jpyrrondin-l-yOmethyl^-tf,^ hydrochlo- 

5 riu6 

Prepared as Ex. No 1. from 1.4 g (5.34 mmoies) of 1-(pyrror.din-1-yl)methyl-5-n l eth y lthio.1 5.3.4- 
tetrahydroisoqu.nol.ne. 1.3 g (6.37 mmoles) of 3,4-dichlorophenylacetic acid and 2.6 g (12 74 mmotes) of 
dicyclohexylcarbodiimide in 50 ml of dry chloroform. mmoies) of 

io The silica gel chromatographic column was eluted with CH 2 Cfe. containing increasing amounts of MeOH 
(0.2 - 1%) to afford 800 mg of the free base, which was dissolved in ethyl acetate and the solution brought 
to acidic pH with HCI/diethyl ether. s 
The precipitate was filtered, washed and dried, to yield 500 mg of the title compound 
C 23 H 2 s Cl 2 N2OS.HCI 

75 M.P. = 171* C 

M.W. = 485.899 / 
I.R(KBr): 1640 (s) cm"' 

y^25(m! 3 13H). ^ : * 11 40 <S ^ 1H>: 6 85 ' 7 - 50 (m ' 6H): 610 (d broad ' 1H > : 345 ^ 45 (m. 6H); 

20 

Example 33 

25 cn S£ e ^ hydro- 

««h 2° "X j*"??*! <° f • 1 -** W ^-V^^ were dis- 

solved in 10 ml of dry chloroform. 

The reaction mixture was allowed to reach room temperature and left overnight - 

to yS?t"27S ^rSmpoun-d— ^ ^ ^''^ ^ fr ° m 40 ml ° f ac *™ 

35 C24H 2 7F3N 2 02.Hbl 
M.P. = 236-238" C 
M.W. = 468.937 



40 



45 



Elemental analysis: 


Calcd. 


c. 


61.47; 


H. 


6.02; 


N, 


5.97; 




Found 


C 


61.58; 


H. 


6.19; 


N, 


5.91. 



I.R. (KBr) :1630 (s) cm" 1 



Example 34 



50 



55 



... ]/ 8 u 9 .„ {4 * 7 „ mmotes > of 1 -<Py rr o«din-1-yl)methyl-5.hydroxy.1.2.3,4-tetrahydroisoauinoline 
Son ISSjSfft I" 1 ' ° 9 - 23 mm ° ,eS) ° f ^ diSS0,Ved 50 ml of *> chloUriTSe 

*f? f (1 i'° 6 mm0 ' 6S) ° f 4 - trifluor omethylphenyl acetyl chloride, dissolved in 10 ml of chloroform were 
added portonwise and the reaction mixture was allowed to reach room temperature and left overnight 
The solvent was evaporated in vacuo to dryness and the residue was treated with 100 ml of 8% HCI and 30 
ml of ethanol, one hour at 80 C. The solution was evaporated in vacuo to dryness and the residual oil was 
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treated with acq. NH 3 solution and exhaustively extracted with ethyl acetate. 
The organic layer was dried over NasSCH and concentrated in vacuo to dryness. 

The residue was chromatographed on silica gel. eluting with CH 2 CI 2 . containing increasing amounts of 
MeOH (0.5 - 3.5%), to afford 530 mg of the free base, which was dissolved in 25 ml of ethyl acetate and 
the solution brought to acidic pH with HCl/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 500 mg of the title compound. 
C23H25F3N2O2.HCU/2 H2O 
MP. = 164*166" C 
M.W. = 463.919 



10 



Elemental analysis: 


Calcd. 


C, 


59.54; 


H, 


5.86; 


N. 


6.04; 




Found 


c, 


59.84; 


H, 


5.71; 


N, 


6.04. 



is i.r. (KBr) : 3400,3200 (broad). 1640 (s). 1590 (m), 1325 (s) cm \ 
Example 35 

20 

H P jperidin-1-yl>memyl-2-(4-trffluoromethylphenyl)acetyl^ hydro- 
chloride 

Prepared as Ex. No. 33, from 600 mg (2.31 mmoles) of 1-(piperidin-1-yl)methyl-5-methoxy-1 2.3.4- 
25 tetrahydroisoquinoline and 630 mg (2.83 mmoles) of 4-trifluoromethylphenyl acetyl chloride in 20 ml of dry 

chloroform. . M 

The crude product was crystallized from 30 ml of a acetpne/ethyl acetate mixture, to yield 1.0 g of the title 

compound 
C2SH29F3N2O2.HCI 

30 M.P. = 231 -233 *C 

M.W. = 482.963 



35 



Elemental analysis: 


Calcd. 


C 


62.17; 


H, 


6.26; 


N, 


5.80; 




Found 


C. 


61 .71; 


H, 


6.39; 


N. 


5.69. 



I.R. (KEr) : 1635 (s) cnT 1 
40 Example 36 

Wpiperidin-1-yl)methyl-2-(3,^^ hydrochloride 

* Prepared as Ex. No. 33. from 600 mg (2.31 mmoles) of l.(pipericfin-1-yl)methyl-5-methoxy-1 ,2,3.4- 
tetrahydroisoquinoline and 630 mg (2.82 mmoles) of 3.4-dichlorophenyl acetyl chloride in 20 ml of dry 
chloroform. 

The crude product was crystallized from 30 ml of acetone, to yield 970 mg of the title compound. 
C24H23CI2N2O2.HCI 
50 M.P. = 238-240" C 
M.W. = 483.859 



55 



Elemental analysis: 


Calcd. 


C 


59.57; 


H, 


6.04; 


N. 


5.79; 




Found 


C 


59.72; 


H. 


6.09; 


N. 


5.70. 



I.R. (KBr) : 1640 (s) aiP 



30 



EP 0 330 360 A1 



Example 37 



5 rir Peridin ' 1 * y,)me * yl * 2 ' <4 '^ 

ejahydrcsoquinohne dihydrobromide. 2.6 ml (18.50 mmotes) of EUN and 2.2 g (9.89 Z7J) <x'Z 

trifluoromethylphenyl acetyl chloride in 30 ml of dry chloroform mmoiesj OT 4- 

ro The work up of the reaction mixture and the chromatographic column of the crude product were carried out 

m the same manner described in Ex. No. 34. carnea our 

900. mg of. the title compound were crystallized from ethyl acetate 

C^HarFaNaOa. HCI 

M.P. = 168" C 
75 M.W. = 468.937 



so 



Elemental analysis: 


Calcd. 


I* 


61.47; 


I H, 


6.02; 


l. N,- 


5.97; 




Found 




! 61.26; 


H, 


6.00; 


n, : 


,5.92. 



25 



I.R. (KBr) : 3190,3400 (broad), 1650 (s). 1590 (m). 1325 (s) cm' 1 . 
Example 38 
1-(piperidi.>1^^^^ 

so * e P ared « Ex- No. 34. from 1.65 g (4.06 mmoles) of 1-(piperidin-1-y0methyl-5-hydroxv-1 2 3 4- 
h ? V K S T ,n0 " n f dih y drobrom We. 2.6 ml (18.50 mmoles) of Et,N and W mmZ of ft 

dichlorophenyl acetyl chloride in 50 ml of dry chloroform. mmoies) of 3,4- 

The wo* up of the reaction mixture and the chromatographic column of the crude product were carried out 
in the same manner described in Ex. No. 34. 
i .4 g of the title compound were crystallized from ethyl acetate ; 
* CaaH^CfeNaOa.HCI 
M.P. = 170* C 
M.W. = 469.833 

I.R. (KBr) : 3180, 3420 (broad). 1640 (s). 1590 (m). 1420 (m). 1280 (m) cm"'. 



40 



Example 39 



^oTde^^ Mro- 

Prepared as Exi No. 33. from 1.3 g (4.71 mmoles) of 1-(pyrrolidin-1-yl)methy^5.6-dimethoxv-1 2 3 4- 
Som!oim ,SOq " ,d 1-1 8 ^ mm ° ,eS) 01 3 ^h.oropheny. acetyl i£TO 

50 ^^twSoT CrySta ' liZed fr0m 40 ml of ^ acetate ' to V ield 1 3 9 of the title compound. 
MP. = 232-235 'C 
M.W. = 499.859 



55 



Elemental analysis: 


Calcd. 


C 


57.66; 


H f 


5.85; 


N, 


5.60 




Found 


c. 


57.57; 


H, 


5.80; 


N f 


5.63. 
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I.R. (KBr) : 1630 (s), 1495 (m). 1280 (m) cm- 



Example 40 



10 



is 



20 



H Pyrr olidin-l-yl)methyK^ hydrochlo- 
ride 

Prepared as Ex. No. 5. from 16.0 g (39.04 mmoles) of 1-(pyrrolidir^1.y0methyl-5.6-dihy*oxy-1^3.4- 
tetrahydroisoquinoline dihydrobromide, 12.5 g (60.98 mmoles) of 3.4-dichlorophenyl acetic acid, 16 ml (110 
mmoles) of EfaN and 18.0 g (8853 mmoles) of dicyclohexylcarbodiimide in 270 ml of dry chloroform. 
The work up of the reaction mixture was carried out in the same manner described in Ex. No. 5. 
The silica gel chromatographic column was eluted with CH 2 CI 2 . containing increasing amounts of MeOH (1 
- 20 %) and 32% NH*OH (0.5 - 2%), to afford 2.9 g of the free base, which was dissolved in 70 ml of 
acetone and the solution brought to acidic pH with HCI/diethyl ether. 
The precipitate was filtered, washed and dried to yield 2.1 g of the title compound. 
C22H2*CI 2 N 2 03.HCI 
M.P. = 241-243* C 
M.W. = 471.807 



25 



I Elemental analysis : 


Calcd. 


C 


56.00; 




5.34; 


N, 


5.94; 




Found 


c, 


55.72; 


k 


5.43; 


N. 


5.92. 



I R (KBr) ■ 3250,3420 (broad). 1640 (s). 1450 (m) cm"' N.M.R. (MeOD + DaO) 80 Mhz : 5 6.45-6.85 (m. 
3H): 6.05 (AB system. J=7.5 Hz. 2H); 522 (dd. 1H); 1.75-3.60 (m. 12H); 1.30-1.55 (m. 4H). 



30 Example 41 



( + ) -1-<pyrrolidirvl-yl)memyh2-<3,4-dicW^ L(+) tar- 

trate 



35 



4.2 g (10.06 mmoles) of the compound of the Ex. No. 1 (as free base) were dissolved in 100 ml of abs. 

ISSg' (10.99 mmoles) of L( + ) tartaric acid, dissolved in 80 ml of abs. ethanol, were added to the hot 
solution of the racemic base. 
40 The mixture was gently warmed for 15 and the least soluble diastereoisomenc salt was allowed to 

crystallize on standing. . 

This salt was recrystallized from 95% EtOH up to a constant rotatory power, to yield 2.0 g of the title 

compound. 

C23H 2 sCI 2 N 2 0 . L( + ) C*H S 0 6 
•*5 M.P. = 202 *C 
M.W. = 567.456 
[a] 20 « + 1 7.65 (C = 1 , MeOH) 



50 



Elemental analysis: 


Calcd. 


c. 


57.14; 


H. 


5.68; 


N. 


4.94; 




Found 


C 


57.03; 


H. 


5.78; 


N. 


4.89. 



80 mg of this compound were treated with NH4OH solution and extracted with diethyl ether, to obtain 
the free base, which gave an: 
55 [o]g c - + 1 7.38 <C = 1, CHCI3) 

The I R and the N.M.R. spectra were identical to those obtained for the racemate. 
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Example 42 



^ (-)-l-(pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyJ-3-m e thyl-1 ,2,3.4-tetrahydroisoquinoline D (-) tartrate 

The mother liquors of the first crystallization of the Ex. No. 41 were treated with NH»OH solution and 
exhaustively extracted with diethyl ether, to afford 1.90 g (455 mmo.es) of the enriched free ble wWch 
were dissolved in 60 ml of 95% ethanol. wnicn 

( 1'- 7 1 mm ° ,eS) ° f D( " } tartariC acld ' disso,ved 60 ml of 95% ethanol were added to the hot solution 
w and the diastereoisomeric salt crystallized on standing 9 solution 

This salt was recrystallized from 05% EtOH up to a constant rotatory power, to yield 1.9 g of the title 
compound. 

CaaHfceCfeNaO . D(-) C 4 H 6 06 
MP. = 201 -202 # C 
75 M.W. = 567.456 

[a]^ 0 = -17.81 (C=1, MeOH) 



20 



I Elemental analysis: j Calcd. 




57.14; 




5.68; 


N. 


4.94; j 


[ J Found 


•c. 


56.97; 


h h : 


5.74; 


I N. 


4.88. ,| 



th« fri^L? f 0mP ° Und ^ **** Wi * NHtOH SO,ution extracted; with dietnv , etheri to obtajn 
the free base, which gave an: 
[a]§o = _ 1770 (C = 1> CHC , 3) 

2S The I.R. and the N.M.FL spectra were Identical to those obtained for the racemate. 



30 



Example 43 



(^-(pyrrolidin-l-y^^ ^ ^ 



35 acefche. 9 0 °' 54 mm °' eS) ° f COmp0und * Na 3 < as free ba *» were dissolved in 100 ml of 

infracemic D^r teS) ° f L(+> tertan ' C diSSO ' Ved in 80 ml 0f acetone ' were added to *• hot solution of 
Tte ?^Z£S TT ed ^ ?' 3nd **> leaSt S0 ' ub,e diastereoisomeric salt crystallized on standing. 

- it.?jksss • conteinin9 5% of Et0H - up to a ^ rotatory po -- to « 

C23H26CI2N2O . L( + ) C*H 6 0 6 
M.P. = 185 *C 
M.W. = 567.456 

= + 23.28 (C = 1 , MeOH) 

" the freeze! w^chTa^"^ ^ ^ ^ ^ S ° IUt, '° n ^ die »" ^ » — " 

fa]! 0 = +25.00 (C-1. CHCI3) 

The I.R. and the N.M.R. spectra were identical to those obtained for the racemate. 



so 



Example 44 



ss <-H-<PynoKdin-1-y 0 methyl-2-(3.4-d^^ 

The mother liquors of the first crystallization of the Ex. No. 43 were treated with NHL OH ^oh-tinn a „H 
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0 78 a (5.19 mmoles) of D<-) tartaric acid, dissolved in 40 ml of acetone, were added to the hot solution aid 
the dfastereoisomeric salt crystallized on standing. This salt was recrystallized from acetone, containing 5% 
of EtOH, up to a constant rotatory power, to yield 1 3 g of the title compound. 
C2 3 H2sCl 2 N20 . D(-) C4Hs0s 
5 M.P. = 185* C 
M.W. = 567.456 

Itti 75 mf of Ws^mfSS were treated with NH^OH solution and extracted with diethyl ether, to obtain 
the free base, which gave an: 
to [a]§° = -25.48 (C = 1. CHCI3) 

The I R and the N.M.R. spectra were identical to those obtained for the racemate. 



75 



20 



25 



30 



Example 45 

1 .(pyrrolidin-1-yl)methyl-2-(3,4KJichlorophenyl)acetyl-3,4-dimethyl-1 ,2,3.4-tetrahydroisoquinoline dia- 
stereoisomer A 

3 95 g (16.19 mmoles) of crude i-(pynolidir>1-yl)methyl-3.4-dimethyM .2,3.4-tetrahydroisoquinoHne {2A 
diastereoisomeric mixture of the diamines synthesized starting from trans-l^hloromemyl-J^imethyl-S.^ 
dihydroisoquinoline hydrochloride) were dissolved in 60 ml of dry chloroform. 4.5 g (32.60 mmoles) of 
anhydrous potassium carbonate were added and the solution cooled at -5 C. 

48 g (21.47 mmoles) of 3.4-dichlorophenylacetyl chloride, dissolved in 20 ml of chloroform, were added 

droowise and the solution was allowed to reach room temperature and left overnight 

20 ml of water were added and the Diphasic solution stirred for 30 ; the organic layer was separated. 

washed with H 2 0 and dried over Na 2 S04. The solvent was evaporated in vacuo to dryness and the .rescue 

was flash chromatographed on 230-400 mesh silica gel. eluting with a mixture of hexane/AcOB/32 A 

IN H* OH solution 35:17:0.07. to afford 3.0 g of the least polar product which was crystallized from 50 ml of 

methanol, to yield 2.6 g of the title compound. 

CatHzsCfeNzO 

M.P. = 126-129* C 

M.W. = 431.394 



35 



Elemental analysis: 



Calcd. 


C 


66.82; 


H, 


6.54; 


N. 


1 6.49; 


CI, 


1 16.44; 


Found 


C, 


67.00; 


H, 


6.64; 


N, 


| 6.46; 


| CI, 


I 16.32. 



- '^m'™. 5 ^ 0 f^Zm 4.93 «M 1* «• 1H* U. (AS ^ 2H* W 
(m, 7H); 1.55-1.78 (m t 4H); 1.25 (d, 3H); 0.99 (d, 3H). 



45 



50 



Example 46 

^(pyrrolidin-l-yOmethy^^ dia - 
stereoisomer B 

Continuing the elution of the chromatographic column of the Ex. No. 45. 1.3 g of a second product were 
obtained and crystallized from 50 ml of hexane to yield 1.0 g of the title compound. 
C 2i H2sCl2N 2 0 
M.P. « 117-119* C 
M.W. = 431.394 



55 
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Elemental analysis: 


Calcd. 


C 


66.82; 


1 H * 


6.54; 


N. 


, 6.49; 


CI. 


16.44; 




Found 


C 


66.75; 


H, 


6.56; 


N. 


6.47; 


CI, 


16.26. 



I.R. (KBr) : 1640 (s), 1410 (m). 760 (m) cm"' 

N.M.R. (CDCb) 80 Mhz (65:35 tautomeric amides mixture) : S 7.75-7.95 (m. 0 65HV 6 85-7 55 /m ft <w h\. 

JSS^SSS*. 4 ' 65 " 5 ' 15 (m " 065H): 3 - 4 ^ 4 - 20 (m - «i i^iS2fI^^^ 



Example 47 



75 



20 



25 



30 



ride^^^ hydrochlo 



1 oSTS f • , ' ° m 45 9 (ia44 mmo,es) * crude 1 -(Pyrrolid»n.1-yl)methy!-3 f 4-dimethy|. 

1.2,3^ (synthesized starting from ds-1^hloromeWl-3.Vd methyM^ 

drhydroisoqumd g (36 . 95 mmo ,e s) * po^^ cj^^ £33' 

(23.84 rnmoles) of 3,4KJichlorophenytacetyl chloride in 90 ml of dry chloroform. The work up of the reaction 
mixture was carried out in the same manner described in Ex. No. 45. 

Qel flash chromatography was performed eluting with a mixture of CH 2 CI 2 40 / MeOH 1 / 
32/o I solufton 01 to afford 3.5 g of the free base, which was transformed intoithe hydrochloride by 

treatment with HCI/diethyl ether, to yield 3.3 g of the title compound «™onae oy 

C24H28CI2N2O.HCI 
M.P. = 160 f C 
M.W. = 467.859 

I.R.-(KBr) : 1645 (s), 1470 (m), 1410 (m) cm-i. 

ZXIS&ZTii 2? (s 6,084 m ™ M *■ »*'*« ** <•* »■«« <- «•* 



Example 48 



35 



40 



45 



Hpiperidin-1 -yl)methyl-2.(3.4-dichlorophenyl)acetyl-3,4^imethyH ,2,3 ( 4.tetrahydroisoquinoline 
stereoisomer A. . 



dia- 



50 



1 ■aa'SSL^ "%*-,?i m J; M ? 1907 mm0 ' eS) ° f CnKie Hpiperidin-1-yl)methyl-3.4^imethyl- 
1.2 3 4-tetrahydro.soqumoline (2:1 dfstereoisomeric mixture of the diamines synthesized starting from trans- 
l-chloromethyl^-dimethyW^ihydroisoquinoline hydrochloride). 2.5 g pan 2 anhySus 

chSorm. 3 9 (1092 mm ° ,eS) ° f ^yti chloride in 55 ml I of dry^ 

TThe work up of the reaction mixture was carried out as described in Ex. No. 45 and the silica gel flash 
chromatographic column was eluted with a mixture of hexane/AcOEt/32% NHVOH solution 4010 0 05 to 
afford 1.3 g of the least polar product which was crystallized from 30 ml of methanol, to yield 1.1 g of 'the 
title compound. 1 y w ' 11,8 

C25H30CI2N2O 
MP. = 130-132* C 
M.W. = 445.420 



55 



Elemental analysis: 


Calcd. 


C 


67.41; 


H, 


6.79; 


N, 


6.29; 


CI, 


15.92; 




Found 


C. 


67.68; 


H. 


6.87; 


N, 


6.23; 


CI. 


15.64. 



I.R. (KBr) : 1645 (s). 1390 (m) cm"' 

%&5S?£2?i;%?2& Zm. ,dd broad - ,H,: 408 <dq "* 374 ,s - »* *~ 

35 
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70 



75 



20 



Example 49 

HpipericBrM-yl)m^ dia " 
stereoisomer B. 

Continuing the elution of the chromatography column of the Ex. No. 48, 0.8 g of a second product were 
obtained and crystallized from 20 ml of hexane to yield 0.6 g of the title compound. 
C25H30CI2N2O 
M.P. = 136-137* C 
M.W. = 445.420 



Elemental analysis: 



Calcd. 


C 


67.41; 


H. 


6.79; 


N, 


6.29; 


CI. 


1552; 


Found 


C 


67.70; 


H. 


6.83; 


N. 


6.25; 


CI. 


15.68. 



I R (KBrV : 1638 (s). 1470 (m), 1430 (m). 1410 (m) cm -1 ^ 

N M R (CDCI3) : 80 Mhz (63:37 tautomeric amides mixture) « 7.80-8.07 (m. 063H); 6.90-7.45 (m, 6.37H); 
5.57 (dd, 0.63H); 4.90 (dq. 0.63H); 3.65-4.12 (m. 2.74H); 2^0-2.90 (m. 7H); 050-1.75 (m. 12H). 



Example 50 

as 1 . <P yrrolidin-1-yl)methyl-2-(3.4^lchlorophenyl)acetyl-4-phenyl-l ,2,3.4-tetrahydroisoquinoline hydrochloride 
monohydrate diastereoisomer B 

Prepared as Ex. No. 45. from 4.4 g (15.04 mmoles) of Hpynolidin-1-yl)methyl-4-phenyM .2.3.4- 
tetrahydroisoquinoline (2:1 mixture of diastereoisomeric diamines). 1.5 g (15.04 mmoles) of anhydrous 
30 potassium carbonate and 4.01 g (17.94 mmoles) of 3,4-dichlorophenylacetyl chloride .n 100 ml of dry 

The'woriT'up of the reaction was carried out in the same manner described in Ex. No. 45 and the 
chromatographic column was eluted with a mixture of EfcO/MeOH/32% NH»OH solution 20:1:0.1. to afford 
4 8 a of the diastereoisomeric amides mixture, which was dissolved in 50 ml of acetone and the solution 
35 brought to acidic pH with HCl/diethyl ether. The precipitate was filtered and dissolved in the minimum 
amount of acetone containing 3% of EtOH. 

The salt precipitated after few days was filtered, washed and dried, to yield 180 mg of the title compound 
(the most polar product). 
CzatesClaNaO . HCI . H2O 
«o M.P. = 207* C 
M.W. = 533.915 



45 



Elemental analysis: 


Calcd. 


C 


62.98; 


H, 


| 5.85; 


j N. 


5.24; I 




Found 


C 


63.02; 


H. 


I 5.75; 


N. 


5.10. J 



I.R. (KBr) : 1640 (s). 1440. 1415 (m) cnT 



50 Example 51 

1^pyrroHdinM-yl)methyl^ hydrochloride 
acetone diastereoisomer A 

55 

The mother liquors of the crystallization of the Example No. 50 were concentrated in vacuo to dryness 
and the residue dissolved in acetone. The least polar product was crystallized on standing, to yield 570 mg 
of the title compound. 

36 
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C 2 8H 2 8Cl2N 2 0 . HCI . C 3 H 6 0 
M.P. = 166* C 
M.W. = 573.977 



Elemental analysis: 


Calcd. 


C 


64.86; 


H, 


6.15; 


N. 


4.88; 




Found 


c. 


64.67; 


H, 


6.02; 


N. 


4.97. 



1. R. (KBr) : 1715 (m). 1645 (s), 1445 (m) cm~' 

10 oH? ( oEf' 3) 80 **" : 8 1170 (S br08d ' 1H): 67 °- 7 - 45 (m - 12H > 610 < dd - 1H >: 2 -8°^-30 (m. 7H); 1.88- 

2. / 5 (m, On). 



15 



Example 52 



1-(pyrroKdirM-y^ hydrochloride 

20 4o- r°w^ { lft T^^^ <* ^e Ex. No. 5 (as hydrochloride) were heated one hour at 

2t > 40 C with 3 ml of acetic anhydride and 2 ml of CF 3 COOH. 

The reaction mixture was concentrated in vacuo to dryness. The residue was dissolved in ethyl acetate and 

the solution washed twice with a s.s. of IMaHCOa. 

ITL^k ^n! Va f ° ra f d - t0 dryness and *" residual ofl **» chromatographed on silica gel, 

elutmg with CH 2 C» 2 , o afford 580 mg of the free base, which was dissolved in 20 ml of acetone and tne 
solution brought to acidic pH with HCI/diethyl ether. 

The precipitate was filtered, washed and dried, to yield 420 mg of the title compound 
C 2 *H 26 CI 2 N 2 0 3 .HCI 
M.P. = 231-233 *C 
M.W. = 497.843 
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30 



35 



J Elemental analysis: j Calcd. 




57.90; 


H. 


5.47; 


N, 


I 5.63; 


l. CI. . 


21.37 j 


| J Found 


I'c.'" 


57.81; 


H, 


5.55; 


N, 


I 5.57; 


CI. 


21.19. J 



I.R. (KBr) : 1770 (s), 1638 (s), 1195 (s) cm~' 
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Example 53 



chlori^ ,2,3,4.tetrahydroisoquinoline hydro- 



45 



50 



55 



*u °J 8 l 9 ? 15 mrT \ 0,es) t of crude < + MKpym>lkfln-1^ 

dihydrobrom.de were dissolved in 50 ml of chloroform, containing 1 ml of water and 2.5 g (18 12 mmoles) 
of potassium carbonate. y v mmuwwj 

aCetV ' Ch,0nde ' diSS °' Ved in 10 ml **■«*"». were added 
After three hours 10 ml of water were added and the organic layer was separated and concentrated in 

SSiiST"" The residue was < " sso,V9d in 35 ml - f 5% HCI so,ution - containin9 32- 

The solvent was evaporated in vacuo to dryness and the residue was treated with 32% NH 4 OH solution 
extracted wrth methylene chloride and chromatographed on silica gel. eluting with CH 2 CI 2 containing 

iSTT? Jjjy* m^ohJ 0 " 1 ' 2 ' 5%) " ,0 afford 0724 9 of the free 9ave *" 

HC^yTS"^ diSS °' Ved 2 ° " ^ SOlUti0n br0U9M to acidic P H wrth 

The precipitate was filtered, washed and dried, to yield 0.718 g of the title compound. 
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C22H2 4 Cl2N 2 02 • HCI 

MP. = 248' C 

M.W. = 455.807 

[a]§° = + 13.4 (C = 1. MeOH). 



Example 54 



io (-H-(pyrrolidin-1-yl)methyh2-(3.4-di^^ hydrochlo- 
ride 

Prepared as Ex. No. 53. from 0.75 g (1.91 mmoles) of crude (-)-l^pyrrolidin-l-yl)methyl-5-hydroxy- 
1 .2 3 4-tetrahydroisoquinoline dihydrobromide. 
,s The work up of the reaction mixture and the silica gel chromatographic column were caped out as 
described in Ex. No. 53. to afford 0.521 g of the free base, which gave an 

^^This ^ompwnd^w^dissolved in 20 ml of acetone and the solution brought to acidic pH with 
HCI/diethyl ether. 

20 The precipitate was filtered, washed and dried, to yield 0.593 g of the title compound. 
C22H24CI2N2O2 - HCI 
M.P. = 247 *C 
M.W. = 455.807 
[a]§° = -13.4 (C = 1. MeOH). 



25 

Example 55 



30 1 -(pyrrolidin-1 -yl)methyl-2-(3.4-dichlorobenzoyl)-5-hydroxy-1 ,2.3,4-tetrahydroisoquinoline 

Prepared as Ex. N. 33. from 1.1 g (4.73 mmoles) of 1 -(pyrrolidin-1 -yl)methyl-5-hydroxy-1 ,2.3,4- 
tetrahydroisoquinoline and 1.5 g (7.15 mmoles) of 3.4-dichlorobenzoyl chloride in 80 ml of dry chloroform. 

at -10" C. . 
35 The reaction mixture was allowed to reach room temperature and left overnight. 

The solvent was evaporated in vacuo , the residue taken up with diluite HCI and extracted with diethyl ether. 

The acqueous layer was treated with NH*OH and extracted with methylene chloride. 

The organic solution was dried over Na 2 SO* and concentrated in vacuo to dryness. 

Crystallization from acetone gave 1.53 g of the title compound. 
40 C2.H22CI2N2O2 # 

M.P. ■ 161-163* C 

M.W. = 405.316 





Elemental analysis: 


Calcd. 


c. 


62.22; 


H. 


5.47; 


N. 


6.91; 


CI. 


17.49; 
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Found 


C 


62.27; 


H. 


5.52; 


N. 


6.80; 


CI. 


17.46. 



I.R. (KBr): 1630 (s) cm-' 



Example 56 

1-(pyrrolidin-1 -yl) methyl-2-(2-thiophencarbonyl)-5-hydroxy-1 .2,3, 4-tetrahydroisoquinoline 

Prepared as Ex. N* 65, from 0.88 g (3.78 mmoles) of 1 -(pyrrolidin-1 -yD methyl-5-hydroxy-1 A3,4- 
tetrahydroisoquinoline and 0.83 g (5.66 mmoles) of 2-thiophene carbonyl chloride in 60 ml of dry 
chloroform. at-10 # C. 
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The work up of the reaction mixture was carried out in the same manner of the example 55. 

Crystallization from acetone gave 1.1 g of the title compound. 
C19H22N2O2S 
M.P. = 185-186* C 
M.W. = 342.448 
I.R. (KBr) : 1635 (s) cm" 1 

The structures, molecular formulae and melting points of Examples 1 to 56 are summarised in Table L 
(In Examples 1 to 31, in formula (I) is hydrogen, so is omitted from the tabie). 
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The pharmacological activity of the compounds of this invention is illustrated by various in vitro and in 
vivo models, using the following test procedures, in which the mpusetail flick test demonstraTes^aloesic* 
activrty. The results are summarised in Table 2. 
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PHARMACOLOGICAL TESTS 

i 

A) p- phenylquinone-induced abdominal writhing test in mice 

The methodology employed is based on that described by Sigmund et at. Proc. Soc. Exptl. Biol. 95. 
729/1957. modified by Milne and Twomey, Agents and Actions. 10, 31/1980. 

Male Charles River mice (Swiss Strain). 25-36g body weight, were used. Animals were allowed food 
and water ad libitum and were randomized into groups of 10 prior to experimentation. Test compounds 

io were dissolved" in either distilled water or distilled water plus 0.1 M AMS, and administered by the 
subcutaneous route in a final volume of 10 ml/Kg. Control animals received 10 mi/Kg of the appropriate 
vehicle alone. Following a pretreatment period of 20 min., mice were injected intraperitoneally with p- 
phenylquinone, 2 mg/Kg at 37" C in a final volume of 10 mg/Kg. Next, the mice were placed, in groups of 3, 
in a compartmented perspex box maintained at room temperature and were observed for a period of 8 min. 

15 During this period the number of abdominal writhing responses per animal were recorded whpre writhing 
consists of an intermittent contraction of the abdomen associated with hind leg extension. 

The degree of antinociceptive protection afforded by the test compound was determined as the mean 
number of writhing responses observed in the treated group (T) expressed as a percentage of the mean 
number of writhing responses in the control group (C) according to the following formula: 

20 [1-(T/C]x100% = % graded protection 

B) Tail-flick test in mice 

The methodology employed is based on that described by D'Arnour and Smith. J. Pharmacol. Exp. 
Then 72. 74/1941. " 

Male Charles River mice (Swiss Strain). 22-34g body weight were used. Animals were allowed food and 
water ad libitum and were randomized into groups of 10 prior to experimentation. Before administration of 
the tesTcompound. the reaction time of each animal was determined by focusing a beam of light onto the 
tail, eliciting a reflex withdrawal after a certain latency; only mice exhibiting a latency between 3-8 sec. were 
used subsequently in the evaluation of drug effects. - • 

Test compounds were dissolved in either distilled water or distilled water plus 0.1 M AMS and 
administered by the subcutaneous route in a final volume of 10 ml/Kg. Control animals received 10 ml/kg of 
the appropriate vehicle alone. Following a pretreatment period of 30 min.. the mice were again placed under 
35 the heat source and the reaction tine re-determined. 

Percentage quantal protection was determined as the number of mice in which the reaction time was 
doubled compared to pretreatment values, expressed as a percentage of the total number of mice in the 
group. 
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RECEPTOR AFFINITY STUDY 
Tissue preparation 

Radio receptor binding to u and K sites is performed on fresh guinea pig brain homogenate prepared 
according to Kosterlitz. (1 981 ). 

Whole brain without cerebellum is homogenized in 50 mM, Tris-buffer (pH 7.4 at 0 C) and centrifuged 
at 49.000 x g x 10 min. 

The pellet is then resuspended in the same buffer, incubated at 37 C for 45 min. and centrifuged 

again. . 

1 .9ml of the final homogenate (1:100 in Tris-pH 7.4, 0 C) is used for the binding assay. 



55 Binding to u sites (Magnc ).. 1 982) 

3H [D-Ala 2 . MePhe 4 , G^-ol 5 ] Enkephalin fH-DAGO), an enkephalin analogue that binds selectively to u 
receptor, is added to* the biological substrate and incubated at 25* C for 40 min., filtered through Whatman 
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GF-C and washed with ice-cold Tris-buffer. 

The filters are then dryed, solubilized in Rltercount and the radioactivity monitored. Non soecific 
binding is determined in the presence of 10"«M Naloxone. F<*vm«. 



10 



15 



Binding to K sites (Magnan J., 1982) 

The binding to the K-sites is performed using 3H-Ethyl Ketocyclazocine, a non-selective benzomorphan 
compound which binds to u, S and K-sites, in the presence of lOOnM of unlabeled DAGO and 100nM of the 
enkephalin analogue [DAIa^DLeu 5 Enkephalin (DADLE), to prevent it and S binding respectively. 

Final homogenate with solutions of the cold ligand and of the labelled ligand is incubated for 40 min at 
25 C. filtered through Whatman GF/C glass filter discs and washed. 
The radioactivity bound to the filters is counted by liquid scintillation spectrophotometry 

The n°n;specific binding is determined in the presence of 500nM of the benzomorphan non-selective 
compound Mr 2266. 
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Binding to S sites (Magnan J. f 1982) 

r ^"S^T^ 0 "* 8, 3H -° ADLE ' ^ich binds to u and B sites, is used in the presence of 30nm of 
unlabelled DAGO to prevent u binding. A concentration of radioligand near KD is used in the bindina 
assays evaluating compounds of the invention. Non-specific binding is determined by addition of Mr 2266 

The tubes are incubated for 40 min at 25 *C and bound ligand is separated from free bv filtration 
^rough Wha^an GRG fi.ters. The .eve. of bound radioactivity on the Mers is Teamed by^X 
scintillation after solubilization in Rltercount. y q 

The equilibrium dissociation constant (KD) and the maximum binding capacity (Bmax) are determined 
from the analysis of saturation curves, while the Inhibition constant (Ki) is determined from the analysis of 
competition experiments (Hill 1910; Scatchard 1949; Cheng and Prusoff 1973; Gillan et al 1980) 

Published references are summarised as follows: 
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- Hill. A. V. (1910) ' " 

- Scatchard G. (1949) 

- Cheng and Prusoff W.H. (1973) 

- Gillan M.G.C.. Kosterlitz H.W. and Paterson S.Y. (1980) 

• Kotsteriiz H.W., Paterson S.Y. and Robson L.E. (1981) 

• Magnan J. t Paterson S.Y., Tavani A., and Kosterlits H.W. (1982) 



J. Physiol.40. IV-VIII (1910) 
Ann. INLY. Acad.Sci., 51 , 660-674 
Biochem. Pharmac.22. 3099-3102 
Br. J. Pharmac. 70, 481-490 
Br.J. Pharmac. 73, 939-949 
Arch. Pharmacol. 319, 197-206 
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Example 


MOUSE 


MOUSE 


OPIATE RECEPTORS 


No. 


WRITHING ED 50 


TAIL-FLICK ED 50 


BINDING Ki = nM 




mg/kg 


mg/kg 








SUBCUTANEOUS " 


KAPPA 


MU 


1 


0.021 


0.033 


2.65 


14.9 


2 




> 1 


1-50 


— 


3 


0.036 


0.046 


4.79 


122 


4 


0.282 


0.459 


14 


1146 


5 I 


0.005 


0.009 


0.423 


0.69 


6 


0.047 


0.054 


4.01 


277 


7 i 




0.836 


43.6 


1580 


10 




0.088 


0.42 


3.67 


16 




0.240 


1.54 


102 


27 




0.092 


5.46 


369 


32 


0.202 


0.365 




442 


33 


0.060 


0.306 




142 


34 


0.0023 


0.011 




0.59 


35 


0.204 


0.689 




ca 1000 


36 


0.163 


0.924 




ca 1000 


37 


0.0013 


0.007 




5.38 


3d 


0.004 


0.010 




11.4 


39 




> 1 






40 


0.429 


0.461 




49.2 


42 


0.010 


0,021 


2.23 


11.1 


44 


0.013 


0.025 




56.5 


46 


0.011 


0.048 






47 




8.9 






49 


0.038 


0.077 
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20 






52 


0.005 


0.024 






54 


0.0022 


0.006 







• Calculated as the free base 
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Claims 



1 . A compound, or a solvate or salt thereof, of formula (I): 




55 in which: 

RCO is an acyl group in which the group R contains a substituted or unsubstituted carbocyclic aromatic or 
heterocyclic aromatic ring and Ri and R 2 are independently hydrogen, Ci-e alky I, C2-6 alkenyl, C 3 -6 
cycloalkyl or C*-i 2 cydoalkylalkyl groups or together form a Ce-s branched or linear polymethylene or 
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C 2 -s alkenylene group optionally substituted with a hetero-atom; 

Ra is hydrogen, C,-« alkyl, or phenyl, or R 3 together with R, forms a -(CH 2 ) 3 - or -(CH 2 )*- group- 

FU and R S . which may be the same or different and may be attached to tfie same or different carbon atoms 

S ^'^mT I ^ 6aCh hydr09e "' ha!0 " n ' hydr0xy ' C '" 6 ■* or FU together with * 
s form a -(CH 2 )„- group, where p is an integer of from 1 to 5 and one or more of the -(CH 2 )- moieties is 
optionally substituted by a C,-s alkyl group. r moieties is 

Re and Rea. which may be the same or different, are each hydrogen. Ci- S alkvl -CH„OR h a i«„«„ 
hydroxy. C,- 6 aikoxy. C,- 6 alkoxycarbonyl. thiol. C,- 6 alkylthto. ■ CH20Rs * ha, ° 9en - 

10 Jkyl'^f or^alk?! iS02R6e ' " CH2S02NR6,Re <" in **** 880,1 of *<* to <* independently hydrogen, 

with the proviso that FU. R s . Re and R*, are not simultaneously hydrogen 

or hexyL C ° mP ° Und accordinQ .*> claim 1 - «" which each of FU and R 2 is methyl, ethyl, propyl, butyl pentyl 

rs 3 A compound according to claim 1. in which R, and R 2 together form a propylene, butylene 
pentylene or hexylene group, or a -CH 2 -CH = CH-CH 2 - group. ouiyiene, 
4. A compound according to any one of claims 1 to 3. in which R has the formula (II): 

20 -(CHR 7b ) n -X— Ar 

2S in which n is 0. 1 or 2; 
misO, 1 or 2; 

m is 0, 1 or 2, provided m + m' S2 

Xis a direct bond, or 0. S or NFU in which FU is hydrogen or Ct- 6 alkyl; 

Ar is a substituted or unsubstituted carbocyclic or heterocyclic aromatic group- 

30 2£l,? R . 7 "I R7a ,J. S , C J" S alky '* 02-6 a,kenyl ' C2 " 8 a,k y nyl " C '" 6 haloalkyl. haloalkenyl C 2 -e 
haoalkynyl. aryl aralkyl. hydroxy. C,- 6 aikoxy, thiol. C,- s alkylthio. haloalkoxy, C,- 6 ha!SkySto 

S^S-S 08 ' C H N, r5S' "° CF3 ' *° CHF ^ -OCF 2 CF 2 H. •OCCI.CFa. -COOR 9 , -CONR \oKu 
aralkyl; ° f * t0 R ' 5 * inde P endent| y hydrogen. C,- s alkyl. aryl or 

3s or, when m is 2 and m' is 0, two R 7 's form a Cz-s polymethylene group- 
and R 7b is hydrogen or Ci - 6 alkyl. 

5. A compound according to claim 4 in which Ar is phenyl. 

6. A compound according to claim 5 in which R 7 or R 7a is chlorine, bromine, N0 2 or CF 3 in the meta- 
or para-position. 3 OTe meia 

40 ? ' t compound acceding to any one of claims 1 to 6 in which FU or R 6a is hydroxy, methyl methoxv 
chloro, fluoro, methylthio or methoxy carbonyl. mexnyi. meinoxy, 

8. A compound selected from 

1-(pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-3-memyl-1^,3,4-te^ 
jpyrrol,d : nO-yl)methyl^ 

4S 1 -<pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-5-hydroxy-l ,2.3,4-tetrahydroisoquinoline- 
Hpyrrolid.n-1-yl)me%l-2-(3,4-dichlorophenyl)acetyl-5-me m oxyM,2,3,4-tetrahydroisoquinoline- 
1 *(pyrrolidin-1-yl)methyl-2-(3,4-dichlorophenyl)acetyl-5-chloro-1 .2,3.4-tetrahydroisoquinoline- ' 

Hpyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-5-fluoro-l.2,3.4-tetrahydroisoquinoflne-' 
HPyrrolidin-1-yl)mem 

1-d.methylam.nomemyl-2-<3,4Hlichlorophenyl)acetyl-5-hydroxy-i.2,3.4-tetrabydroisoouino» 
1-dimethylaminomethyl-2-(3.4Hlichlorophenyl)acetyl-5-methoxy-1,2.3.4-tetrahydroisoquinoline- 
1 -dimethylaminomethyl-2.(3.4-dichlorophenyl)acetyl-5-chloro-1 .2.3.4-tetrahydroisoquinoHne- ' 

1-d.memylaminomemyl-2-(3.4-dichtorophenyl)acetyl-6-hydroxy-l,2,3.4.tetrahydroisoquinoline- 
1-d.methylaminomethyl-2-(3.4^ichlo ro phenyl)acetyl-6-methoxy-1.2,3.4-tetrahydroisoquinoline- 
1-dimethylam.nomethyl-2-(3.4-dichlorophenyl)acetyl-6-chloro-1.2.3.4-tetrahydroisoquinoline- ' 
1-(pyrrol.d.n.1-yl)methyl-2.(3,4^ichlorophenyl)acetyl-6-hydroxy.1,2,3.4-tetrahydroisoquinoline- 
1 -(pyrrolidin-1 -y l)methy|.2-(3.4-dichlorophenyl)acetyl-6-methoxy.1 ,2.3,4-tetrahydroisoquinoline- 

1-(pyrrolidin-1-yl)memyl-2-(3,4-dichlorophenyl)acetyl-6-chloro-1.2.3.4-tetrah y droisoquinoline- ' 
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1 -(pyrrolidin-1 -yl)methyl-2-(3.4-dichlorophenyl)acetyh7-hydroxy-1 .2.3.4-tetrahydroisoquinoline; 
1-(pyirofidin-1-yl)methyl-2-(3.4-di^ 

1 -{pyrrolidin-1 -y l)methy1-2-<3,4-dichloropheny l)acetyl-7<hloro-1 ^.3,4-tetrahydroisoquinoiine: 
l-dimethylaminomethy1-2-(3,4<fic^^ 

1 -dimettylaminomethy1-2-(3.4-dich^^ ,2,3.4-tetrahydroisoquinoIine; 

1 -dimethy laminomethyl-2^3.4^c^!oropheny0ac8tyl-7-chloro-1 .2,3,4-tetrahydroisoquinotine; 

1 -(pyrroiidin-1 -y f)methy!-2-<3.4-dichloropheny l)acetyl-8-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(pyrrolidin-1 -yl)methyl-2-(3 f 4^ichlorophenynacetyl-8-methoxy-1 ,2.3.4-tetrahydroisoquinoiine; 

1 -{pyrrolidin-1 -yl)methyl-2-{3,4-dichlorophenyl)ace^ 5,3.4-tetrahydroisoquinoline; 

1 -{pyrro!idin-1 -y i)eth-1 -yl-2-(3,4-dichloropheny l)acetyM ,2,3,4-tetrahydroisoquinoline; 

1 -dimethy lamino-eth-1 -yt-2-(3,4-dichloropheny l)acetyM ,2 , 3,4-tetrahydroisoquinoline; 

1 -(pyrrolidin-1 -yl)methyl-2-{3,4-dichlorophenyl)acetyl-5-methylthio-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(pyrrolidin-1 -yl)melhyl-2-(4-trifIuc^omethylphenyl)acetyl-5-methoxy-1 £,3.4-tetrahydroisoquinoline; 

1 -(pyrrolidin-1 -y l)methyI-2-(4-trifluoromethylphenyl)acetyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(piperidin-1 -yl)methyl-2-(4-trifluoromethy lpheny0acetyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(piperidin-1 -y l)methyl-2-(3,4-dichloromethy lphenyl)acetyI-5-methoxy-1 ,2,3,4-tetrahydroisoquinoBne; 

1 -(piperidin-1 -yl)methyl-2-{4-trif!uoromethyIphenyI)acetyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; : 

1 -(piperidin-1 -yl)methy ^-(S.^ichlorophenyOacetyl-S-hydroxy-l ,2,3,4-tetrahydroisoquinoline; 

1-(pyiT0lidir>-1-yl)methyl^ 

1 -(pyrrolidin-1 -yl)methyl-2-(3,4-dichlorophenyl)acetyt-5,6-dihydroxy-1 ,2.3.4-tetrahydroisoquinoline; 
( + )-i-(pyiTOlidin-1-yl)methyl-2-(3,4-dichlorophenyl)acety!-3-rnethyl-1 ,2,3,4-tetrahydroisoquinoline; 
(->-1 -(pyrrolidin-1 -y l)methyl-2-<3,4-dichloropheny l)acetyl-3-methyl-1 ,2,3,4-tetrahydroisoquinoline; 
( + H -(pyrrolidin-1 -yl)methyl-2-(3,4-dichlorophenyl)acetyl-4-methyl-1 ,2,3,4-tetrahydroisoquinoline; 
<-)-l-(pyiT©lidin-l-yl)meth^ 

1 -(pyrrolidin-1 -y l)methy!-2-(3,4-dichloropheny l)acety i-3,4-dimethy 1-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(piperidin-1 -y l)methyl-2-(3,4-dichloropheny l)acety l-3.4-dimethyi-1 2 ,3,4-tetrahydroispquinoKne; 

1 -(pyrrolidin-1 -y l)methyl-2T(3,4 r dichlorqphenyl)acetyMrp ,2,3.4-tetr^ydrois^ 

1 -(pyrrolidin-1 -y l)methyl-2-(3,4-dichlorophen^ 

( + ).1-(pyiTOlidin-1-yl)methyl-2-(3 > 4^ichlorophenyl) 

(-)-1 -(pyrrolidin-1^ 

1 -(pyrrolidin-1 -yl)methyl-2-(3.^^ 

1 -(pyrroiidin-1 -y l)methyl-2-(2-thiophencarbony l)-5-hydroxy-1 ^,3,4-tetrahydroisoquinoline. 

9. A process for the preparation of a compound according to any one of claims 1 to 8, which comprises 
reacting a compound of formula (Ml): 




(III) 



in which Ri\ R 2 \ Ra\ FU\ Rs'. Rs' and Ft*/ are as defined for formula I, or each is a group or atom 
convertible to Ri, Ra. R3, R*. Rs. Re or Ft*,. 

with a compound of formula r'CO.OH or an active derivative thereof, 

in which R is as defined for formula (I), or a group convertible to R, to form a compound of formula (la) 
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and then optionally performing one of the following steps: 

a) where R , R,\ R 2 ' Fb'. R*', Rs'. Re' and R 6 / are other than R. R 1f Rz, Rg, R*. Rs, FU and R 6a 
75 converting to R , R1 , R 2 , R 3 , FU . Rs . Re and Re.' to R. Ri, R 2l R 3 . FU, R 5i Re and Re a to obtain a 

compound of formula ^l), 

b) where r'. R, , Ffe'.Rs'. R*'. Rs'. Rs' or R 6a ' are R. Ri. R 2 . R 3l R4. Rs. Rs and FUa converting one 
R. R1.R2. Ra. FU, Rs, Re or R^ to another R, R,, R 2 . Ra. R*. R 5t Re or Re a to obtain a compound of formula 
(!). 

^ c) forming a salt and/or solvate of the obtained compound of formula (I). 

10. A compound of formula (III) 



25 



30 




(HI) 

in which Ri \ R 2 \ Ra', FU', R 5 ' f Re' and R 0a ' are as defined in claim 9. 

1 1 . A compound selected from 

1 -(pyrroIidin-1-yl)methyl-3-methyl-l ,2,3,4-tetrahydroisoquinoline; 
T-dimethylaminomethyl-7-hydroxy-l ,2,3,4-tetrahydroisoquinoline; 
1 -(pyrrolidin-1 -y l)methy l-2-benzy loxycarbony l-5-methy 1-1 ,2,3,4-tetrahydroisoquinoline; 
(-)-1 -(pyrrolidin-1 -y l)methy l-2-benzyloxy carbony l-5-methyl-1 ,2,3,4-tetrahydroisoquinoline; 
( + H -(pyrrolidin-1 -y l)methyl-2-benzy loxycarbony l-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline; 
( + )- 1 -(pyrrolidin-1 -y l)methy l-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline; 
(-H -(pyrrolidin-1 -yl)methyl-5-methoxy-1 ,2,3,4-tetrahydroisoquinoline; 
( + H -(pyrrolidin-1 -yl)methyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 
(-)-1-(pyrroIidin-1-yl)methyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 

12. A pharmaceutical composition comprising a compound according to any one of claims 1 to 8, and a 
pharmaceutical^ acceptable carrier. 

13. A composition according to claim 12 in unit dosage form. 

14. A compound according to any one of claims 1 to 8, for use as an active therapeutic substance. 
.15. A compound according to any one of claims 1 to 8, for use in the treatment of pain. 

16. The use of a compound according to any one of claims 1 to 8, in the manufacture of a medicament 
for the treatment of pain. 



Claims for the following Contracting State: ES 

1. A process for the preparation of a compound, or a solvate or salt thereof, of formula (I): 
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^COR 
CHR 3 NR 1 R 2 



(I) 



10 in which: 

RCO is an acyl group in which the group R contains a substituted or unsubstituted carbocyclic aromatic or 
heterocyclic aromatic ring and Ri and R2 are independently hydrogen. C1-6 alkyl. C2-6 alkenyl. C3-6 
cycloalkyl or C*-12 cycloalkylalkyl groups or together form a C2-8 branched or linear polymethylene or 
C2-5 alkenylene group optionally substituted with a hetero-atom; 

15 R 3 is hydrogen, Ci-e alkyl, or phenyl, or R3 together with Ri forms a -(Chfefe- or -(CH 2 )*-, group; 

Ra and R5, which may be the same or different and may be attached to the same or different carbon atoms 
of the isoquinoline nucleus, are each hydrogen, halogen, hydroxy, Ci-e alkyl, aryl, or R4 together with R5 
form a -(CHfcJp- group, where p is an integer of from 1 to 5 and one or more of the -<CH 2 )- moieties is 
optionally substituted by a Ci -e alkyl group. 

50 Rs and Rea, which may be the same or different are each hydrogen, C1-6 alkyl, -CrfeORet. halogen, 
hydroxy, C1 -e alkoxy, Ci -e alkoxycarbonyl, thiol, Ci -e alkylthio, 
O 

-O C R 6c . -NHCORgd, -NHS0 2 R6e. -CKfeSC^NRgfReg, in which each of Re b to Re g is independently hydrogen, 
Ci -s alkyl, aryl or aralkyl; 

25 with the proviso that R+, Rs, Re and R6a are not simultaneously hydrogen;which comprises reacting a 
compound of formula (III): 



30 



35 




(III) 



in which Ri', R2', Ra\ R4', Rs', Re' and R6a' are as defined for formula I, or each is a group or atom 
convertible to Ri, R 2 . R3, R*, Rs, Re or R^. with a compound of formula R CO.OH or an active derivative 
thereof, 

in which r' is as defined for formula (I), or a group convertible to R, to form a compound of formula (la) 



45 




50 



-cor' 

6a 



chr' 3 nr^r^ 



(la) 



and then c j^onally performing one of the following steps: 

a) - sre R\ Rt', R2' Ra', R*'. Rs', Re' and R 6a ' are other than R, Ri, R 2i R3. R4. Rs, Re or Re a 
converting * . Ri', R2 # » Ra\ R*\ Rs'. Re' and Rsa' to R, Ri, R2, R 3 , R4, Rs. Re or R^ to obtain a compound 
of formula (I), 

54 
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p b o Ri' and R 6a ' are R. R,, R 2 , R 3 , Ri . R 5 . r, 0 r converting one 

R. R,,R 2 . R 3 , FU. Rs. Rs or R*. to another R. R,, R 2 . R,. R*. R 5 . Rs and R,* to obtain a compound of 
formula (I). 

c) forming a salt and/or solvate of the obtained compound of formula (I). 

hexyt A Pr ° CeSS aCCOrding *° dairn 1 ' in which eacn * R ' and R * ls m ^hyl. ethyl, propyl, butyl pentyl or 

3. A process according to claim 1, in which R, and R 8 together form a propylene, butylene. pentylene 
or hexylene group, or a -CH 2 -CH = CH-CH 2 - group. pwnywne 

4. A compound according to any one of claims f to 3, in which R has the formula (II): ' 



-(CHR 7b ) n -X— Ar^ 



in which n is 0, 1 or 2; 
m is 0, 1 or 2; 

so m is 0, 1 or 2, provided m + m' S2 

X is a direct bond, or O. S or.NRa in which Rs is hydrogen or Ci-s alkyl; 
Ar is a substituted or unsubstituted carbocyclic or heterocyclic aromatic group- 
each of R 7 and R 7a is C,-s alkyl. C2- 6 alkenyl, Ca-s alkynyl. C,-s haloalkyi. Cs-s haloalkenyl Ca-s 
haoall<yny. aryl aralkyl. hydroxy. C,- 6 alkoxy. thiol. C,- 6 alkytthio. C,-s haSalkoxy C,-s haZkySto 

25 sS p° 2 ' C H N V C r5" * OCF l* ■° CHF2 ' -°<**CF 2 H, .OCCI 2 CF 3 . -COOR,. -c6nR .R„r3SS Z'. 
aS^yT' ^ ° f R9 t0 R,S iS independent, V Wogen, C,-s alkyl. aryTor 

or. when m is 2 and m' is 0. two R/s form a C 2 - s .polymethylene group; 
and R 7b is hydrogen or Ci-s alkyl. 

30 5. A process according to claim 4 in which Ar is phenyl. 

* A Process according to claim 5 in which R 7 or R 7a is chlorine, bromine, N0 2 or CF 3 in the meta- or 
pars* position. 

7. A process according to any one of claims 1 to 6 in which Rs or R^ is hydroxy, methyl, methoxv 
chloro. fluoro. methylthio or methoxy carbonyl. '»ouiyi, meinoxy. 

as 8. A process according to claim 1 in which the compound of formula (I) is selected from- 

-ft.yrrofidin-1 .yl)methyl-2-(3.4-dichlorophenyl)acetyl-3-methyl-1 ,2.3.4-tetrahydroisoquinoline-' 

1 -(pyrrohdin-1 -yl)methyl-2-(3.4-dichlorophenyl)acetyl-4-methyl-l ,2.3,4-tetrahydroisoquinoline : 

1-pynolidm-1-yl)methyl-2-(3,4H3ichlorophenyl)acetyl-5-hydroxy-1.2.3,4-tetrahydrrt 

1" Pyrr ° ^.'"^-y'^^y'-S-O.^dichlorophenyOacetyl-S-methoxy-l ,2.3.4-tetrahydroisoquinoline- 

«, 1^yn-olidin-1-yl)memyl-2-(3,4<lichlorophenyl)acetyl-5^hloro-1.2.3.4-tetrahydroisoquinoline- ' 
1-<pynolidin-1-yl)memyl-2-(3,4^ichloropheny^ 

1-(pyn-olidin-1-yl)methyl-2-(3,4^ichlorophenyl)acetyl-5-methyl-1.2.3.4-tetrahydroisoquinollne- 
1-dimethylaminomethyl-2-<3.4-dichlorophenyl)acetyl-5-hydroxy-l,2.3.4-tetrahydroisoquinoline- 
1^.me»ylaminomemyl-2^3.4-dichlorophenyl)acetyl-5-methoxy-1^.3.4-tetrahydroisoquinoline- 
4S 1-dimethylaminomethyl-2-(3.4-dichlorophenyl)acetyl-5-chloro-1 .2,3,4-tetrahydroisoquinoline ' 

1-d l methylaminomethyl-2-(3.4-dichlorophenyl)acetyl-e-hydroxy-1^.3,4-tetrahydroisoquinoline- 
1-dimethylaminomethyl-2-(3,4-dichlorophenyl)acetyl-6-methoxy1^,3,4-teUahydroisoquinoline- 
1-dimethylaminomethyl-2-(3,4-dichlorophenyl)acetyl-6-chloro-1 ,2,3.4-tetrahydroisoquinoline ' 
1 -(pyrrolidin-1 -yOmethyi^-O^-dichlorophenyDacetyl-e-hydroxy-l ,2,3,4-tetrahydroisoquinoline- 
50 1 - pynolid.n-1 -yl)methy W>-(3,4-dichlorophenyl)acetyl-6-methoxy-1 ,2.3.4-tetrahydroisoquinoline- 
1- pyrrol.din-1-yl)methyl-2-(3,4^ichlorophenyl)acetyl-6^chloro-1 .2.3.4-tetrahydroisa,uinoline- ' 

1-pyrrolid.n-1-yl)methyl-2-(3,4-dichlorophenyl)acetyl-7-hydroxy-1 l 2.3,4-tetrahydroiscK,uinoline- 
1-pynolid.r^1-yl)me my l-2-(3 l 4-dichlorophen y l)acetyl-7-memoxy-1^.3.4-tetrahyd 

1-(pyrrolidin-1-yl)methyl-2-(3.4-dichlorophenyl)acetyl-7-chloro-1^.3.4-tetrahydroisoquinoline- ' 
55 1 -dimethylam.nomethyl-2-(3.4-dichloropheny l)acetyl-7-methoxy-1 .2,3,4-tetrahydroisoquinoline- 

1-d,methylaminomethyl-2-(3.4-dichlorophenyl)aceryl-7-hydroxy-1 l 2.3.4-tetrahydroisoquinoline-' 
1 -dimethylaminomethyl-2-(3.4-dichlorophenyl)acetyl-7-chloro-1 ,2.3.4-tetrahydroisoquinoline- ' 

1-(pyrrolidin-1.yl)methyl-2-(3,4-dichlorophenyl)acetyl-8-hydroxy-1,2,3 l 4-tetrahydroisoquinoline- 
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1 -(pyrrolidin-1 -yl)methyl-2-(3,4-dichIorophenyl)acetyk8-methoxy-1 ,2,3,4-tetrahydroisoquinoline; 
T-tpyrrolidin-t-yOmethyM^.^^ 

1 -(pyrrolidin-1 -y l)eth-1 -y«-(3.4-dichlorophenyl)acetyl-1 ,2,3,4-tetrahydroisoquinoline; 
1<jimethylamino^th-1-yl-2K3,4HJichlorophenyl>a^ 
s i-{pyrrolidirKl-yl)methy»-2-<3^ 

1 -{pyrrolidin-1 -yl)methy l-2-(4-trifluoromethy Ipheny l)acetyl-5-methoxy-1 ,2.3.4-tetrahydroisoquinoline; 

Hpyrro0din-1-yl)met!i^^ 

1 -(piperidin-1 -yl)methyl-2-(4-trifluoromethylpheny^^ .2 ,3.4-tetrahydroisoquinoline; 

1 -(piperidin-1 -y l)methyl-2-(3,4~dichloromethylph ,2.3.44etrahydroisoqiiinofine: 
w 1 -(piperidin-1 -yl)methyl-2-<4-trifluoromethy Ipheny !)acetyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 
1 -(piperidin-1 -y OmethyW-^^ichloropheny l)acetyl-5-hydroxy-1 £ ,3,4-tetrahydroisoquinoline; 
1 -(pyrroiidin-1 -yl)methyl-2-(3,4-dichlorophenyl)acetyl-5.6-dimethoxy-1 ,2,3.4-tetrahydroisbquinoline; 
1 -(pyrrolidin-1 -y l)methyl-2-(3 1 4-dichloropheny l)acetyl-5 f 6-dihydroxy-1 ,2.3.4-tetrahydroisoquinoline: 

( + H-(pyrrolidin-1-yl)met^ 
75 (-)-1 -(pyrrolidin-1 -yl)methyl-2-(3.4<lichloropheny!)acetyl-3-rnethyl-1 .2.3.4-tetrahydroisoquinoline; 

( + >-i -{pyrrolidin-1 -y i)methyl-2-(3.4-dichloropheny l)acety l-4-methy 1-1 .2.3,4-tetrahydroisoquinoline: 

(-H -{pyrrolidin-1 -yl)methyi-2-(3,4-dichlorophenyl)acety l-4-methyl-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(py rro!idin-1 -yl)methyl-2-(3.4-dichloropheny l)acetyl-3,4-dimethyl-1 ,2,3,4-tetrahydroisoquinoline; 

1 -(piperidin-1 -y l)methy l-2-(3.4-dichlorophenyl)acety l-3,4-dimethyM ,2.3,4-tetrahydroisoquinoline; 
20 1 -/pyrrolidin-1 -yl)methyl-2-(3,4-dich!oropheny l)acetyl-4-phenylr 1 ^,3,4-tetrahydroisoquinoline; 

1 -(pyrrolidin-1 -yl)methyl-2-(3.4-dichloropheny l)acety l-5-acetoxy-1 ,2,3,4-tetrahydroisoquinoline; 

( + H -(pyrrolidin-1 -yl)methyl-2-{3.4-dichlorophenyl)acetyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 

(-)-1 -(pyrrolidin-1 -yl)methyl-2-(3,4-dichlorophenyl)acetyl-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline; 

1 -{pyrrolidin-1 -yl)methyl-2-(3,4-dichlorobenzoy 1^5-hydroxy-l ,2,3,4-tetrahydroisoquinoline; 
25 1 -(pyrrolidin-1 -yl)methyl-2-(2-thiophencarbonyl)-5-hydroxy-1 ,2,3,4-tetrahydroisoquinoline. 

9. A process for preparing a pharmaceutical composition comprising a compound of formula (I), or a 

salt or solvate thereof, as defined in claim 1, and a pharmaceutical^ acceptable carrier, which comprises 

admixing the compound and carrier, preferably at 0* C to 100* C and 0.1 to 10 atmospheres pressure, such 

that the composition preferably contains from 1 to 1000mg of the compound per unit dose. 
30 10. The use of a compound as defined in claim 9, in the manufacture of a medicament for the treatment 

of pain. 
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